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MATEMATHKA 


M. A. AJIEKCH]3E 


Ob OJHOM AJIFOPHTME ABTOMATH3ALMH UACJIEHHOLO 
PEWIEHHS NJIOCKOMH 3AQAUH JMPHXJIE JIA YPABHEHHSA 
JIATIJIACA 


([Tpedcmasaexo axademuxom C. JI. Coboaecoim 27 XI 1957) 


1. [a ycmemHow skcnyaTalMH 9IeKTPOHHbIX WHpoBbIX MalIMH yHUBep- 
CaJIbHOrO THMa HeOOXOAHMO HMeTb YHHBepCcaJbHble mMporpammpl (YI) aaa wWe- 
JOrO KJlacca 3afau, WIA KOTOPbIX XOpPOIO pa3spa6oTaHb! OOulMe YHCJIeHHbIe Me- 
TOAbI pelleHuaA. IlpenmyurectBom YI] nmepe nporpammupyrouleh mporpammoii 
ABJIACTCA MOHAA ABTOMaTH3aHA OOOHX 9TANOB MporpaMMHpoBaHHA UH cyule- 
CTBeHHOe YMeHbIUeHHe OObemMa HCXOMHOH uHdopmMauuHn. Mcxo_Ho uncdopmatineli 
aa YII pewienua Neppot rpanu4uHol 3aqauu Oy Ayr 3aKOAMpoOBaHHble ypaBuenna 
AIA TpaHubl OOlacTH u *PYHKUMH, 3aqaHHOH Ha rpaHulle. B onucbiBaemom 
aJIroputTMe lpednoularaetca, YTO ypaBHeHHA 3alaHbl B MapaMeTPHYeCKOM Bue U 
Mp YBeIMYeHHH MapametTpa OOacTb OOXOMM ClpasBa. 

Heo6bikHoBeHHad FpOMO3IKOCTb HM OJHOTHMHOCTh OKORYATEJIbHbIX BbIUHCJIe- 
HUM MPH pelleHHH rpaHHUHbIX 3ajad MeTOOM CeTOK JelaeT MIPHMeHeHHe 9dVJIeK- 
TPOHHBIX IMPpPOBHIX MalIMH BecbMa 9PekTHBHbIM. [loHad aBTOMAaTH3allMA pe- 
IeHHA TPaHH4HOH 3aauM MpelnoJlaraeT TakxKe ABTOMATHS3AallM1O CJIeyIOUIUXx 
TIpoleccoB: a) 3aMeHa paHHibl OOacTH WOMaHOH, CocTOALeH 3 CTOPOH HM J\Ma- 
roHaJieH CeTKH; 6) MepeHoc ceTOuHOH OOJIacTH BO BHYTPpeHHee 3alOMMHaroulee 
ycrpolicrso (B3Y) mMawmubl — muHeapu3aliua OOlacTH; B) Haxo*KleHve BCex 
PpaHH4HbIxX TOUeK H HeEOOXOAHMOKM HHPOPpMAaHH JIA COCTaABJIEHHA B 9THX TOUKAX 
HeperyJIAPHbIX Pa3HOCTHbIX ypaBHeHH; 1) HeMOcpeACTBeHHbIM C¥eT H BbIBO]L 
OKOHUATEJIbHBIX Pe3YJbTaTOB B YHOOHOM Aa pacwiudpoBKu copme. 

2. PaccmMorpumM KOHeyHOpasHOCTHbIit aHaior 3aqaun J|upuxuje WIA ypaBHe- 
Hua Jlansaca 

A,u = 0 B Ga, ulp, = 9, 


rye A, —ojHa u3 ceTuaTbIx anmpoKcumMalui onepatopa Jlanmaca 4, u (A) = 
= C(A, B) u(B). Hasosem rouxu B, aa Koroppix C (A, B)=40, coceqyumu 
B 


xk A B cMbicule onepatopa A,. Y3loBble TOUKM CeTKH, JexKalllve B OONacTH Gp 
WIM Ha KoHTypely;, OyeM HasbIBaTh CUE TH BIMM TOUKAMH. CueTHad TOUKa 
OyeT rpaHuyHol, ecm paccrosHHe OT Hee LO rpaHUl{bl OOaCTH BOM KOOpIH- 
HaTHBIX JIMHMH MeHbIUe mara cerku. B mporMBHoM culyuae C¥eTHad TOUKAa Oyler 
BHYTPeHHeH. 

Jina weneli asromaru3aluu pa3s6veHve CY¥eTHbIX TOUeK Ha BHYTPeHHHeH 
rpaHuHuHble ABIAeTCA HefocraTouHbiM. Unclo THNOB TOUeK 3aBUCHT OT posa 
rpaHHuHOH 3alauu, OT TeoMerpHu OOacTH HM OT PopMy., TIpHOMW2KeHHO 3aMeHA- 
IOWLUX LudepeHunabHble oneparopyl. B ciyyae MpocTeliwel allmpokcumall\un 
oneparopa Jlanmaca W WcMpaBleHHA 3HaveHuu CPyHKUAMH B rpaHMyHbIX TOUKAaX 
no KommatTiy Heo6xofumo culeLyroulee JONOJIHUTebHOe pa30HeHHe MHOxKecTBa 
rpaHHUHbIx ToueK. J[BoMHble rpaHwuHble TOUKH — TOUKH, Jle*KalllHe OHOBPeMeH- 
HO H Ha KOHTYpe, H Ha JIOMaHOH, allmpokKcumupytollel KOHTYP.- OcraBuiveca rpa- 
HMUHbIe TOUKH, B 3ABMCHMOCTH OT TOPO, B KaKyl0 CTOPOHY MuleTCA AIH HUX ONOp- 
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Hoe 3HaueHHe, pasfeHIOTCA Ha PpyNMbl: PTpaHHuHO-MpaBble, rpaHHuHO-JeBble, 
TpaHMdHO-BepXHue HW TpaHHuHO-HMxKHMe. OT OPH bIMM HasOBeM 3HAYeHHA 
(byHKUMH B CUCTHBIX TOUKAX, MPHMeHAIOMMXCA JIA MCMpaBJIeHHA 3HayeHUH 
(PyYHKUMH B rpaHHYHbIX TOUKAaX. 

OTHOCHTeIbHO PaCCMaTPHBaeMbIX OOJIacTeH MpeNOOXKHM, YTO OHH OTpa- 
HHUCHbI KOHCYHbIM UHCJIOM KPHBbIX, 3aaHHbIX B NapaMeTPHYeCKOM Bue, yJOB- 
JeTBOPAIOMINX ycnosuam JIumuuya c moKasatesem 1. Koncranrpt JImmunta 
Ha OTIe/IbHbIX KYCKaX FPaHUILbI NOJKHDI ObITb 3aaHbl B HCXOAHOH HA*OpMalnH. 
O6mactH MOryT HMeTb JbIPKH, Y3KHe WelHKH, OOpasoBaTb HeCBA3HOe MHOKe- 
CTBO C¥eTHbIX TOUEK. 

Jia swuHeapusayun oOslacTrH C (PHKCHpOBaHHOH BbICOTOH cTONOMa HaXOLUM 
HaMMCHbIUMH MIpAMOYTOMbHUK, WesIHKOM BMelalollWit WaHHy1o OOacTb, H 3a- 
TeM CTOJOMbI STOO MpAMOYrOJIbHHKa MepeHochm B B3Y mamunpl. [pu stom 
coceqHve TOUKH OyAyT HaXOMHTbCA B CTPOrO ONpeesIeHHbIX AYeHKAaX. 

Js pa3MeTKH MaCCHBa NaMATH MOMKHO MOJIb3OBaTLCA JIMOO NOKAJIbHOM pa3s- 
MeTKOH — B KaxKJOH AueMKe XpaHHTb Tpu3Hak TOrO, K KaKOMY THIy ToueK 
OTHOCHTCH JaHHad suelKa, HOO WHTerpadbHOM pa3MeTKOH — COCTaBUTb H 
XPaHUTb OTIebHO MHPopMalluIO O YepeAOBaHHU BCeX THIOB TOUeK B KaxKjJIOM 
cTrom6ue. Bri6op WOKaJIbHOM WIM MHTerpaJIbHOM PpasMeTKH 3aBHCUT OT TeOMeTpHH 
oOlacTH, of O6bema B3Y maliwHbI W OT UuCIa paspAxyOB B sAveHKe NaMsATH. 
B cayuae MpOu3BOUIbHOH OOacTH Wis BOCM WenecooOpasHee JIOKaIbHan pasMeT- 
Ka. 

Homepa IpsAMbIX, OOpa3yIOulX y3eJ1, HA30BeM erO Le JOUNCAeCHH bi- 
MH KOOPAHHATAMH. Tak xe OyJeM Ha3biBaTb Weble 4acTH 


[? — io aaa [j= 2] 


re x, Y — KOOP{HHATHI LAaHHOH TOUKH; xX), Y, —KOOPAMHATbI HavYabHOH TOU- 
KM OOxOfa KoHTypa. HerpyqHo yOeqNTECA, TO WesOUNCeHHble KOOPAMHATHI 
TOUKH PpaHHbl H HWKHEFO yrvia TOO KBapata, Pe HaXOAHTCA aHHas TOUKa, 
copnlayaior. 

Ckaxkem, 4TO TpaHHuHaAA TOUKA Hak Mena, ecuIM, Kpome 
IeOUNCICHHbIX KOOPAHHAT, NOyueHa BCA HeOOXOuMaA MH*OpMalluA WIA ee 
o6paOorkn. Jia Haxox*weHuA TpaHHdHbIX TOUeK MOXHO [BHTAaTbeA BAOMb MpA- 
MbIX, OOpa3ylOWIHX CeTOUHYyIO OOJIacTb, H HaXOJMTb NepeceveHua c rpanulleli 
OOaCTH WIM 2Ke [BHFaTbCA BLOb PpaHHIbl WH HaXOMUT MepeceveHusA C IPAMBIMH. 
H3-3a neyqoOcTB 3aaHuaA UCXOAHOM MH(OpMalHH B TMepBOM CJy4ae MbIN3Opa- 
JIM BTOpOH IyTb. 

Pa300beM Kaxkybld KBaypar ceTKH Ha 9 yacTeli (puc. 1) wu cocTaBum 
cmmueHna E,, E. u cpaBHenusa Es, Ey, E;, Eg: 


Ey ieee 4 Es Pare, 
EB, i Wnep 


Eg |< <u> 
|e <tr> 
sr eS <yvy 
Bevis <v> 


rye (a> O3HayaeT apec AYeHKH, Pe xpaHuTca a; [nap (Wasa HW [%),, [yl], —We- 
JIOUNCICHHbIC KOOPMHAaThI TOYeK f(s) uw f (s+ As); As yyoBnerBopser Hepa- 
BeHCTBaM 


|x (s) —x(s + As)|<h, |y(s)—y(s+As)|<h. (1) 


IIpupeyenuble CIMYeHHs UH CpaBHeHua GyeM paccMaTpHBaTb Kak slornuecKue 
BbICKa3bIBAHHA. CumyeHHe (cpaBHeHne) ucTHHHO (E; == 1), ecu mocne nero 
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BBINOJHACTCH Cle yIoulad MO HOMepy KOMaHJa; B MpOTHBHOM C.lyyae cuIMueHHe: 
(CpaBHeHHe) JlOKHO (£; = 
ACCMOTPHM BCe BOSMOXHBbIe ClyYaH, MoporxaeMble ABOMUHbIMH NepemMeH- 

HBIMH E;. 64 BOSMOXKHDIX CJLyYaA MOXKHO CrpyriMpoBaTb CJI€YIOULMM O6pa3som: 
55, 59, 61, 62, 63—nocae 92Tux calyyaeB JeslaeTcs CuleqyIOu“ war no. 
Kontypy; 7, 11, 13, 14;°Por9) (30 31,939) 43" 47s hrenaeren oOpaTubili 
xO M10 KOHTYpy c marom As/2; 5, 6, 9, 10, 21, 22, 
Pave 20,021, 31,00; 41, 42,45, 46, 53, 54:57. 
58 — B COOTBeETCTBHH ¢ MpaBbIM OOXOOM OGbslacTH 3an0- 
MHHAIOTCA WeJIOUMCJICHHbIC KOOPAMHATh! PpaHMYHbIX TOUeK 
WM BCH HeOOXO,NMad HHPOpMalNA [It UCMpaBseHuA 3Ha- 
yeHHA (PYHKIMM B HMX. OctTaJibHble clyyan Heocymect- 
BHMbI H3-3a TOFO, YTO HepaBeHCTBa uw <€, ¥y<(8, TaK 
*Ke KaK WH v<ce, ¥y<(£, OHOBPeCMCHHO BBIMOIHATHCH 
He MOryT (¢«<h). 

Pas6epem, Hanpumep, cstyyali 46 (101110). Jloawnocth 
cumueHuA Ey yKa3bIBaeT Ha BbIXO, rpaHuUb! HOO BBepx, Puc. 1 
JiMO60 BHH3, a JIOKHOCTh Ey, ykKasbilBaeT, UTO HaXOJUMCA 
Bp uactu V. [3-3a (1) STO BO8MOxXHO TOKO Mp BbIXOse PpaHHlbl BHHS. 
B coorBeTcTBHH C MpaBbIM OOXOJOM OGsacTH 3anomMMHaloTca y3em A Kak rpa- 
HMYHO-JIeBad TOUKa, v HY. 

OHOBpeMeHHO C MepeCeYCHHAMH 3aMOMMHAIOTCA MAKCHMAaJIbHbIe HM MHHMMaJIb- 
HbIe IeJIOUMCJICHHbIC KOOPAHHATbI, KOTOPble LalOT BOSMOXKHOCTh JIMHeapH3MpOBarD. 


203 ? 

A gies 
1 4 pont, 
a G 2 g 


O6acTb C MOCTOAHHOM BbICOTOK cTONONa, HU dmax, NOPAOK KOTOpOrO MpHHH-~ 
MaeTCA 3a MacilTaOHbId MHO«KUTe Ib. IIpHHyun MakcuMyMa j[ae€T BO3MO2KHOCTb 
BeCTH BbIYHCJICEHHA C (PHKCHPOBaHHOM 3anaTOH, a B MOpAKaX XpaHUTb MpH3HaKkH. 
B maagumx 10 paspsyjaxrpaHnyHow TOuKU OyjeT xpaHUuTbcs agpec TO aueliku, 
rye XpaHHTCcaA 3aKOJMpOBaHHad MHPOpMallyA JIA UcMpaBseHNA 3HaveHUl (byHKUM 
B 9TOH TOUKe. 

3. Ilocme HaxoxwKeHuA BCeX TOYeK TepeceyeHHA OHH KOHTPOMpyioTcs. 
Ha puc. 2 ganbl Bce ocoOpie cuyyan JIA TpaHwyHO-MpaBoli TouKH. Curyyalt 
a—pu jBuxenun ot 4 K 1 mMepeceyeHHA OCTAaIOTCA HETPOHYTHIMH, B IIpOTHBHOM 
culyyae OHM YHHYTORAIOTCH; MIA BbIABJICHHA HallpaBJICHHA TPOBepAeTCA yCJIOBUe 
bd. + 53 > h (6; — paccTosHve OT TOUKH i JO rpaHuubl). Cayyalt 6 — 3Hayenne 
(byHkunn B TOUKe B untepnosmpyerca MU TOUKA MeTUTCH Kak BOMNAaA rpannwaAd 
TOUKa, MepeceueHiA yYHHUTORKAIOTCA. Cilyyan 6, e — yHUYTOKaeTcA TO Mepeceye- 
HHe, KOTOpPOe fable OT rpaHHubl. Caryyal O — mepeceyenne J yHuYToOxKaercs. 

SaTem paccTaBJIAIOTCA rpaHwuHble sHayenus. Mctrunupii agpec N aan 
rpanuynon TouKn ([x], [y]) Oyzer 


Puc. 2 


Ne lee ole ee eee 1 (| 1) 
Hauasbupie 3HaAYeHHA JIA BHYTPeCHHUX TOUCK BBbIYHCJIAIOTCH TO dopmyule- 


Up u uy 


4| 4 ua fa 
(+ 4g) M0 = a(a+c) 1 b (b+ d) c(a+c) ae d(bacdy 
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THE Up, Ua, Up, Uc, Ug — 3HAYeHHA CyHKWUMH B TOUKax (0; 0), (a; 0), (6; 0), 
(0; —c), (0; —d). 

B calyyae MOMaHOBCKO HTepallMH rpaHuunad (HeBolHan) TOUKa TpeOyer 
27 KoMaHy, aBHyTpenuad 24. MammHa cama onpegesser, 10 u3BeCTHO PopMyuie 
Tepuiropua, MOMeHT OKOHYaHM WTepalluH NO HeBA8KaM JIA OGecrIeueHHA 
TpeOyeMol TOYHOCTH pelleHHA PasHOCTHbIX ypaBHeHHii. 


B 3aKkovenve Bbipamalo OularogapHocrb E. A. BomKkoBy 3a pyKOBOJCTBO 
pa coctapyienuu YII. 


WucTHTyT TOUHOH MeXaHHKH H_ BbIYHCJMTebHO!I Iloctynusto 
TeXHHKH AkallemuH Hayk CCCP 25 XI 1957 


Martematuyecku uuHcTutyT um. A. M. Pa3may3e 
Akayemuu Hayk Ipy3CCP 


BD) 


Aornayp Akagemunu nayrx CCCP 
1958. Tom 119, Ne 5 


MATEMATHKA 


HM. B. THPCAHOB 


O CNEKTPAX JMHAMHYECKUX CHCTEM, MOPO)KIAEMBIX 
CTAWMOHAPHbIMH FAYCCOBCKHMH TIPOLLECCAMH 


(]pedcmaeaeno axademuxom A. H. Koamoeoposeim 21 I 1958) 


a = Vt a4 a 
Py CTE 6.6) = \e" © (di, m) — BelecTBeHHbI CTalMOHapHBli (B y3KOM 


eMbICcule) mpomecc, F (dk) = M(|M (di, ) |?) — ero cnekTpambHad Mepa; cyBur 
SX (f, ©) =x (t+ +, @) coxpaHxeT Mepy B MpocTpaHcTBe TpaeKTopnii mpomecca 
HW MOSTOMY OMpeeaeT WMHAMMYeCKYy!O CHCTeMy, KOTOPOH CoOTBeTCTByeT rpymna 
YHUTapHbIX OnepaTopow U* B rusbOeproBom mpocrpancTBe /7 BellleCTBeHHBIX 
(YHKUHMOHAIOB OT TpaeKTOpHH mporiecca. 

Cnextp U* onncbipaeTcsa MaKCHMaJIbHbIM CI€KTPaJIbHBIM THIOM p HW (byHKMelt 
Kpatuoctu v(A). (Mepy u ee cneKTpasbHbIli THM MbI OyeM BCIOAy OO03HauaTb 
OWHOK OykBOH.) Ecmu v(A)==1, To cMeKTp Ha3bIBaeTCH MPpOCTbIM; MBI 
CKaxKeM, 4YTO CNe€KTP HMeeT MpOCTYW KOMMOHEHTY, eciM cyule- 
cTByeT MHOxectTBO A Ttakoe, 4uTo p(A) >0, v(A) = 1 npu AEA. 

B cayyae gucKperHoi meppr F (dk) crpyKTypa cnextpa U* usyyena 
nowHoctbio. Llebio HacTOAUelh 3aMeTKM ABJIACTCAH YACTHUHOe PellieHve 3ayaun, 
npezomeHHoh A. H. KoumoropopbimM Ha CeMMHape MO JMHaMHYeCKHM CHCTe- 
MaM, — HCCJIeEOBaTb Cly4YaH TayccoBcKoro Mpouecca c HempepbiBHon F (dA) *, 
MMeIOULeH HOCHTeJIb 6e3 COOTHOIICHHH, a TakxKe OoJlee OOMMH Cyual Hempe- 
PbIBHOH MePpbl, HOCHTeIb KOTOPOH HMeeT H38MepHMbIM Oasnc (cM. II. 3). 

Mobi 6yeM onupatTbes Ha Culefyroulyio Teopemy Mro, foKasaHHy!o WM JIA 
TMIpOleccoB c HempeppiBHOH Mepoit F (dA). 

fos) 


Teopema. H=@® » H,, 20e Hy,—uneapuanmnoe omxocumenrsno U* 

0 
+2 , 
noOnpocmpaxcméo, usomopq@xHoe npocmparcmey Lr KOMNAeCKCHOLX GbYyNKYyUll 
fQa,..., Ax), uNmeepupyemelx c Keadpamom no mepe F (dd)... F (ddr), 
CUMMEMPU4HOLX OMHOCUMeABHO NepecmaHoBoK y,-.., kn U mMaKux, amo ** 


LO ae Cee =) EOE 
O6pasom U* @ L2 cayocum Vj, ede 


Vil (Ay, O10 0%) An) = e arr Ak) 7 6 (Aq; S3ORO 2) hr). 


C MOMOULbIO 3TOM TeEOpeMbI yaeTCH MOCTPOMTb CJIeAylouyHe MpHMepbl. : 
nm. 1. TIlpomece c mpocTbiM HenpepbIBHbIM CIeKTpoM ***, 
Tlyctb X —copepuieHHoe MHOKeCTBO Ha UMCOBOH MPAMOH, CHMMeTpHUHOe 
* Bowly B MaibHelliem MbI OyeM MHCaTb «mpolecc», NoApasyMeBanA NOX 9THM CTAalHO- 


HapHbIH PrayCCOBCKHH Mpowecc. 
** O70 yCMOBHE BbISBaHO BellleCTBeHHOCTHIO Mpoulecca. PopMy.IMpoBka H AOKasaTe/IbCTBO 
camoro Uro orHocatca K KOMMsIeKCHOMy CJIy¥alo, HO MOryT ObITb JIerKO H3MCHeHbl [A 


BellleCTBeHHOrO Tpoumecca. - 
*** B y3ReCTHBIX JO CHX Mop MpHMepax ceKTp CueTHOKpaTeH (T. e. v(A) = No (cm. ( Wye 
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OTHOCHTEJIbHO HyJIt WH TakOe, YTO MeXxKy ero MOJOMKUTEMbHBIMH 3JICEMCHTAaMH 
HeT pallMOHaJIbHbIX COOTHOWeHHH (*); Fo (di) — HelpepbIBHaxt KOHeuHaH Mepa, 
CUMMETPHYHAT OTHOCHTEIbHO HYJA, HOCHTeIeM KOTOPOH sBJIHeTCH X (PYHKIIO 
paciipesesieHuAt TakOli Mepbl MOXHO NOCTPOHTh MO OOpasily «KaHTOPOBCKO. 
JleCTHHIbD). Torga mpoiecc co cmekTpasibuolt Mepolt F (di) = Fo (dA) uMeer 
MpocToli cneKTp, e€fO MA@KCHMaJIbHbIM CM€KTPaJIbHbIM THOM OyeT, Kak 9TO 


oO 
joKa3aHo B (3), p= >) Fo, rae Fo = Fox...* Fo — i-KpaTHad KOMNO3HIMS 
1 


Mepbl Fo, WuKMYeCKHH BekTOop B H MOXeT ObITb pa3JIO%KeH B PAA MO CTOXa- 
CTHUeCKUM wHTerpasam Hro Bcex MOpAyKOB. 
JloKa3aTesbcTBO 93TOrO BbITeKaeT 3 CJIeAYIOMMMX (CaKTOB: BO-MepBbIX, 


Mepbl Fy CHHryJIApHbl Mexky coOok (cM. wiemMMy 1); BO-BTOpbIX, BCSIKyIO 
cbyHkumio u3 L}, MOX%KHO 3aMeHUTb Ha SKBUBAaJIeHTHYIO elt PYHKUMIO OT CYMMBI 


Ayt...+td,. Oro nocueqHee MOXKHO CielaTb B CHY TOrO, YTO MHOKECTBO 

X®&....@X B k-MepHoM eBKJIMJOBOM IIpocTpaHcTBe WpoeKkTupyeTcaA Ha OCb 
h 

Ay =hg =... =A, OMHO3HAYHO C TOUHOCTbIO JO NepecTaHOBOK KOOpJ\HHAaT, 


k ‘ 
3a WCKJIOUeHHeM MHOxKecTBa [’o-Mepbl HYJIb Ha STOM OCH. 
nm. 2. IIpomecc c HEORHOPORHEIM cneKkTpomM. I[lonoxKuM Tenepb 
F (dh) = Fy (dd) + Fo (dd). Coorsercrsyrommii rayccosckuli mpouecc 6yzer 
MMeTb TOT %K€ MAKCHMA@JIbHbIM THI 0 Hi 
n ik 


vy= > attiaite tha TIpHiWA eX Nt es 
1 


=i eda eT NO a a 


rye X’ o6o03HayuaeT COBOKyMHOCTh TOueK A=), +... +A;, 4 EX. Anano- 
foo) 


rHYHYy!O, HO Oosee rpoMo3skKy1o (opMywly yaeTca NOyYUTh Win F = ») Pee 
i=1 


Jlerko crpositca mpumeppi: |) c y(A), MpHHuMaroulel TOJbKO 3HayeHHA | H No; 
2) mpollecc, y KoToporo yv(A)==1, HO Mexyy TOUKaMM HOcHTeIH Meppt F (dA) 
MMeIOTCA PalHOHaJIbHbIec COOTHOMIEHHA. 

mn. 3. Mpl ckaxkeM, TO Mepa F uMeeT H3MEPUMBIH Oa3uc, ec 
CyllecTByeT MHOx*KecTBO X, MeKAY NOJOKUTCIbHBIMA 3JICEMeHTaMH KOTOpOrO: 
HET pallMOHaJIbHbIX COOTHOINeHHH, H3MepHMoe BMecTe co Bcemu X’, i > |, 
WM Takoe, 4TO 


F(A) = F(AN UX") 


jis OOoro usMepuMoro A. MuoxwKectBo X HaspiBaeTcH Oa3HCOM MepbB F. 

Tlopsykom Mepb F oTHOCHTeAbHO Ga3uca X Oyem HasbiBaTb 
HavOosbiuee k Takoe, uto F (X' —A) = 0 npn i<ck uscex h (X’ —h o3nauaer 
cyBHHyToe Ha A muoxectBo X‘). Ec Mepa JucKpeTHa, TO ee nops,oK 
MOJIO*KUM PaBHbIM O. 

Teopema 1. Ecau cnexmpaaonan mepa npoyecca x(t, @) Nenpepolena 
uumeem KOHeLHolll NOPAOOK, Mo cheKMp OuKAmULeCKOL CuCMembL, ONPedeAsne moti 
ImuMmM npoueccom, codepocum npocmyto KOMNOHeNMY. 


IIpu qoKasatesbcTBe Teopembl | UCNOsb3yIoTCA CvIeAylouMe eMMBI, pen- 
CTABJIAIOWUMe WH CaMOCTOATEJIbHbIM MHTepec. 

Jiemma 1. I/ycmb Gy,..., Gs — Koneunole mepol c nopaOKamu ky,..., Rs 
omnocumenoHo Oasuca X. Toeda nopsdok G = Gyx...* Gs; paeen ky +...+ ks. 

JIemmMa 2*. Ecau cnexmpaaonaa mepa F npouyecca x(t, o) noduunena 


* HesapucumMo OT aBTopa 9TOT pesy/bTaT Ob nosyyen IO. Posanoppim. 
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wo 
ye De Aes 
» Mo v(A)==No; ecau mepa F codepoxcum komnoneamy, CUHEYAAPHY10 
2 
oc 


Z 
OMHOCUINE AOHO SF » Mo cneKmp code porcum NPOCINYIO KOMNOHENMY. 
2 


J\ia WoKa3aTebcTBa TeopembI 1 O603HauuM yepes k nopasyok F wu 3amerTuM, 


co 
4TO, B CHly semMMbI 1, NOps0K »> F* = 2k >-k, vax kak k > 1 B cusy Hempe- 
2 


ppipHoctH F. Cyegopateibno, F coxepxut CHHrysspHyio OTHOCHTesbHO 
foe} 


of 
Die KOMMOHEHTY, H Mbl MO2XKE€M IIPHMeHHTb siemMy 2. 
2 


CueyjctsBue. Henpeppipyat Mepa c u3MepuMbIM GOa3HcoM Bcerja uMeeT 
KOHeYHBIM MOpALOK; OTClOMa CleLyeT HaMYve MpOCTOH KOMMOHeHTHI B CHeKTpe 
COOTBETCTBYIOULero MpOluecca. 

Teopema 2. ®yaxkyus kpamnocmu y (hk) cnekmpa Ounamuueckoli cucmemol 
npoyecca c HenpepoleHou F (dd) au6o mooxdecmeenno paexa 1, au6o Heoepa- 
HUYeEHHO BOspacmaem. 


J\eicrsuresbHO, eciH v(A)>>1 Ha MHOxKecTBeE MOO*KUTEIbHOI Mepbl 


co 


i palae TO MOXKHO HaHTH Ba 3/IeEMeHTa 9, H 92, JleKalux B Hy, vu Hp, 
Peer ieet ee (mpHyeM, ObITb MOxeT, ky =k), Tak 4TO NOAMpocTpaHctsBa, 
HaTAHyTble Ha U9, 4Ha U*o5, OpToroHasIbHbI, a U* weer B HUX OWH UM TOT xe 
CMe€KTpaJIbHbIM THM 9; B CHy Teopemb MTo, 9; HU 92, COOTBETCTBYIOT (PyHKUHH 
gee ifs acs hn.) Bele HM Le. LOlMa BCE fp'y me tie, aren eee 
MOG. Cn (ee ped MUSE). ofa Gere ee. SRA) Mino pec 
Pp, q Takux, TO p+g=s, p>O0, g +0, NopoxyaloT oproroHadbHble WHBa- 
PpHaHTHble MOMMpOcTpaHcTBa CO CMeKTPaJIbHBIM THMOM p*, HM, C/eMOBATEJIbHO, 
y(,) > s+ 1 Ha HeEKOTOPOM MHOKECTBE MOJIOXKHTEIbHOH Mepbl. 

B 3aKkurouenve «a Osarogqapro A. H. Kommoroposa 3a cOBeTbl WH yka3aHHA 
TIpH BbIMOHeEHHH HacTOseH paOornl. 


MockosckHi rocyapcTBeHHbIli yHHBepCHTeT Tlocrynnao 
um. M. B. Jlomonocopa 8 I 1958 
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MATEMATHKA 


WM. UW. FOXBEPP u M. fr. KPEHH 


OB YCTOHYUHBOA CHCTEME YACTHbIX HHAEKCOB 3AXAUH 
PHJIbBEPTA JIA HECKOJIBKUX HEH3BECTHbIX ®YHKLUMH 


(I]pedcmaeaeno axademuxom B. H. Cmupnosoim 3 XII 1957) 


1. Ilycrb [ — kontyp, cOcTosujMH H3 KOHeYHOrO YHCJIa MpOCcTbIX rlaKHX 
3A4MKHYTBIX HallpaBJICHHbIX KPHBbIX C HeMpePpbIBHOM KPHBH3HOH, OrpaHHYMBaroulNx 
cleBa Ha KOMMJIEKCHOHM MJIOCKOCTH CBA3HY1IO KOHeYHY!0 OOvlacTb D,. Ee jonouHe- 
Hue oOo3HayaeTcn uepes D_. Uepes H Oyyem O603HaYaTb MHOXKECTBO BCeX: 
(yHKkunh, OnpeyeeHHbIxX Ha [I nu yyoBseTBopslouyux ycuoBHIo Teampyepa. 
Yepes Hinx1) (COoTBeTCTBEHHO H(nyxny) OYeEM OOO3HAYaTb MHOXKECTBO BCeX 
f-MepHbIX BeEKTOP-(PyHKUMH (1 X N-MaTpHILbI (PyHKUMH) C KOOPAWHaTaMH (3JIeMeH- 
tamu) u3 H. JIvHeltHoe MHO*KecTBO H (nxn) Mbl OY KEM paCCMaTPHBaTb KaK HeMOIHOe: 
JIMHeHHOe HOPMHpOBaHHOe MIpOCTpaHCTBO C OMpeeJIeHHeM HOPMbI 


| Al = nmax|ajx(t)| (A(t) = [aja (t) it € Hinxm)s 


re MakcuMyM Gepetca no BcemM (EI u j, R=1, 2,..., 2. 
Ilyeth A(t) € Ainxn) — HeKOTOpad HeocoOeHHanh MaTpHila-sbyHKUHA, a 
% (A) > %, (A) >... 2%, (A) — YacTHbIe MHAeKChI COOTBeTCTBYIONeH 3aauM 
Tusmb6epta (', ”) 
@, (¢t) = A(t) M_(f). (1); 


CucteMy uacTHBIX uHeKcoB x;(A) (j=1,2,...,m) OyeM Ha3bIBaTb. 
ycTohHunBou, ecau mMatpuue A(t) € H(nxn) MOXKHO CONOCTABUTb TaKOe 6 > O,, 
uTO y BCAKOM MaTpnubl B (t) € Ainyn) 43 6-OKpecTHOCTH MaTpuub A (¢):||/B — A|| <4. 
GyayT Te we MHNeKChL,euTO mM “ye A (6): 4( 8) pA) (ij a geen ete 
onpefesieHHe OnpaBAbIBaeTcaA CuleyIouleH TeopemMoi;i. 

Teopema | *. [Tycmo Heocobexnxasn mampuya A(t) © Hinxn Ux =x«(A) = 


= 5 larg det A(¢)],. Cucmema wacmnoix undexcoe mampuyo. A(t) ycmotiauea, 


6 MOM WU MOAbKO MOM CAYUae, KOeda 
m(A)=...=e (Atl; “n(A)=...=*(A)=q, (2) 


20e YeAble WuCAa q, fr OnpedeAsIOMCA Us COOMHOWeHUA x = Gn+r, O<Sr<n. 

Heo6xonumoctb ciOpmMyvIMpOBaHHOorO MpeIO%KeHuA WerKO joKa3biBaeTcs: 
IIOBTOPeHHeM pacCyKeHHH, MPHBeJeHHbIX Mp MOKa3aTesbcTBe Teopempl 10.2" 
CTaTbH aBTOpOB (%). 

M3 Tex »Ke paccy2KJeHHH BbITeKaeT, MexKy MpouMM, TO 6 AMO OKPe-~ 
CMHOCMU NpOUuseoAbBHOLL HeocobeHHOu mampuyol-QynKyuu A(t) © Hinxny 6Ce2d0a 
Hauldymca mampuyol B(t) (© Hinxny)) € ycmotiuueo Cucmemott UHOeKCOE. 

JlocTaTouHOcTb yCJIOBHA TeopeMbI | HeNOCpeCTBeHHO BbITeKaeT H3 CIE yIO-- 
ULMX 6ouee OGULMX MpeIO*KeHHH. ‘ 


* Ilocue Toro Kak HaCToMujat 3amMeTKa Oba IpemcraBsiena, aBTOpbl y3HaJIH O paboTe» 
I. ®. MansxKaBuyse (7), B KOTOpO NOKasbIBaeTCA yCToOHuHBOCTbh CHCTeMbI YACTHBIX HHJCKCORs 
pH JNOOOH ee apHdpMeTHYeCKOH CTpyKType; STOT pe3sybTaT paOoTE (7) oumMGouen. 
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2s. Teopema 2. Ilycm neocobennaa mampuya-ynKyua A(t) Gani 
Toeda_ xnatidemca maxkoe «ucao 8(> 0), «mo sw6an mampuya-d~ynxyus 
B(t) (€ Hinxny) u3 6-oKpecmuocmu A: 'B— A|<68 6ydem neocobennott u npu. 
BCAKOM YENOM p OYOYM BoINOAHAMCCA HEpasercmea 


> i (A—p)> DY (&(B)—p). (3) 


7 (A)>p %; (B)>p 
JokazaTenbcTBy TeOpeMbI TpeANOUIeM HeKOTOpbIe 3ameuaHHs. 
EcrecTBeHHbIM O6pa30m Ha KOHType I’ onpegeasercs PHJIbOepTOBO MpocTpaH— 
CTBO Lia) N-MepHBIX BeKTOP-(PyYHKUMH, KOOPAMHATbI KOTOpBIX HMelOT CyM-- 
MHpyeMbI KBaypat Ha |’. Jlua mto60ro @ € L(2)4) umeet cMBICH CHHTYJIAPHBI: 
MHTer pas 


Se =<, \2oar, (4) 


: Tel 
3aalolulMH HeKOTOPbIi JIMHelHbIM OrpaHHyeHHbili onepatop SB _ mpocrpan~ 
(2) 
CTBE Linxay (*)- 
Beakoe OOpaiiaiouleecd B HYJIb Ha GeckOHeyHOcTH pelleHue 3aqaun Tnap- 
Oepra (1) nopoxyaet pemenve 9 (t) = M, (t) —®_(t) € Hinxiy) OHOpO,HOrOy 
CHHrYJIAPHOrO WHTerpaJibHOrO ypaBHeHHA 


(J + A(t)) 9 (t) + UV —A(2)) So (t) = 0, (5) 
MIpH 9TOM 
(2) = ar | Rae. | (6) 
ie 


OOpaTHo, BcskOMy peweHHio 9 € Hinx1) ypaBHeHHA (5) m0 dopmyste (6). 
COOTBeETCTByeT pelleHHve 3aya4uH TubOepta (1), oOpalijaiomeect B HYJIb Ha 
OeCKOHEYHOCTH. 

Bes oco6oro Tpy la OKa3bIBaeTCA, YTO eCJIM HEOCOOeHHad MaTpHILa-(pyHKLuA 
A(t) € Hinxn), TO BCe pellieHHA ypaBHeHHaA (5) NpHHagdwexaT MHOxKeCTBY HH (nx1). 

JOka3saTeJbcTBO TeoOpemMb 2. OGo3HauuM uYepes LU oneparop,. 
CTOAULMH B JIeBOM YacTH paBeHCcTBa (0). SameTuM, Y4TO pa3MepHOCTb « (wW) 
woympoctpauctTBa 3(w) Bcex Hywel Onepatopa U paBua Bcerfa cyMMe MOVIO- 
XKHTeJIbHBIX WHeKcop x;(A) 3agqaun [Tump6epta (1), uTo serko ceqyer U3. 
oOulero BHJla pelleHHi 9TOH 3samauu ((1), § 127). Cymma aOcosoTHbIX BeJIMUHH 
BCeX OTPHIaTeJIbHbIX HHJeKCOB 3ayauv (1) WaeT pa3MepHOCcTb OpToroHaJIbHOrO: 
JONOJIHEHHA ~K MHO2KeCTBY 3HayeHHH OnepaTopa U. 

Tlonomum A, (t) = (t —c)-? A(t), rae c— BHYyTpeHHAA TouKa u3 D, 
UP —HekoTOpoe Meme YMCIO, YOBJIeETBOpAIOIee HepaBeHCTBaM 


%n(A) Sp <% (A). (7 
Ouesu Ho, 
XA) ==, (A) ap * (f= 152, 5). 


e ¢ 2 P 
BpeleM B pacCMOTpeHHe JeHCTBYIOULMH B Loan onepatop U: 


Uyo = (1 + Ay (t)) 9 (1) + U — Ax (4) Se (E). 
Torya 


a(U,)= >) %(A)—p), BU)=— Dy ((A)—?P). 


%;(A)>p %; (A)<p 


B cusy o6ujel Teopempr v3 (°) (cM. TakxKe Teopembl 2.4 B (°)) HalizeTCH 
Takoe YHCIO p, >0, YTO AIA Jo6o0ro JIMHeHHOrO ONepaTopa Vy, AeHcTBy1OuLero: 
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ip Lay TAKOrO, HTO 

Ui Vil <p, | (8) 
‘OyeM MYMeTb 

% (Vi) <% (Uj). (9) 


O603HauuM yepe3 6 (>O0) UHCIO, MeHbilee BCeX BeJIMYHH 


p, (1+ S1)> dean Cie 


‘M Takoe, TO sJ100ad MaTpuila-pyHKWMA u3 5-oKpectHocTu A(t) OyzeT HeOcobeH- 
Hol. TlokaxkeM, 4TO 9TO 6 YOBJIETBOpseT TpeOOBaHHAM TeOPeMBI. 

Ilycrb gaa B(t)€ Ainxn) BbINOMHAeTCA yenoBuve ||A—B||<c6. Torga Aaa 
_juo60ro Wesloro p u3 WHTepBasia (7) Marpuua-pyHKuna B, (t) = (t —c)-? B(t) 


OyneT HeocoOeHHOH HM JIN Hee OyyerT: 
| Ar -— Bil<p, + ISI)? (nn (A) <p <% (A)). 


PaccmotpuM onepatop V,, eHcTBylouluH B MpocTpaHcTBe Lid corylacHo 
‘paBeHCTBY 
Vio = (J + B, (t)) ¢ (t) + (J — Bi (#)) S9 (2). 
Tak Kak 


[Ui—Vi << 41— Bil + 4S), 


TO Onepatop V, ygoBuerBopser ycuoButo (8). Crano ObiITb, WA onepatopa V, 
BbIMOJHAIOTCH COOTHOMeHHA (9), SKBHBaJICHTHbIe COOTHOIMeHHSM (3). Takum 
o6pa30M, HepaBencTBa (3) OyAyT HWMeTb MeCTO JIA BCeX LeJIbIX YHCe p 3 
vuHTepBaia (7). B uacrHocTu, mph p=%x,(A) H p=-x,(A) 9TH HepaBeHcTBa 
Tarot 


%1 (A) > (B),  %n(A) < *n (B). (10) 


Tak KaK 46-OKpeCTHOCTb MaTPpHIlbl-cbyHkuuH A(z) cocrouT v3 HeOCObeHHbIX 
“MaTpH-(pyHKUHH, TO AVIA JNOOOH MaTpHubi-syHkunu B (ft) v3 sTOH OKpecTHOCTH 
x (B) =x(A) Hu, CleqoBaTesbHO: 


Di (BY = D(A). (11) 


Orcioga u u3 (10) cameqyeT, 4YTO MpH MOOOM WeNOM p, sJexKauleM BHe 
MHTepBasa (%,(A), *,(A)), B cooTHomeHun (3) OyzeT WMeTb MeCTO 3HaK 
paBeHcTBa. Teopema jloKa3aHa. 

3. O6o3HauHM Yepes Gy COBOKYIHOCTh BCEBO3MOXHbIX YMOPAOUCHHBIX 
cuctem {xj}; WeJIbIX UMCe x, > % >... > eq. Tlyeth {x}f un {<j} — pe 
CHCTeMbI H3 G,; YCJOBHMCH TOBOPHTb, YTO BTOpad cuCTeMa MouyuaeTcaA U3 
MepBOH MpH MOMOWM SIeEMEHTAPHOH OMepalUun, eCJIM MpH HeKOTOPHIX 
Welblkx pug (lmp<q<ni: 


w=%,—1, 4x41, x, = %, IPH j= p,q. 


YcJIOBUMCA, Jasee, MHCaTb a ea { a ecJIM CHcTeMa {x)} HOO CcoBnayaerT 
¢ cucTemoH {x;}, mMOO NosyuaeTca u3 Hee NyTeM MoOceqOBaTebHOrO MmpuMe- 
HeHHA psa SeMeHTapHbIx Onepallui. Ecsm cuctema {x;}{ €G,, To ee ycpen- 
HEHMEM Ha30BeM CHCTeMy (x }1, oOmpeesIAeMylO PaBeHCTBaMH 


A “a 


n~ aw nw n 
ey = XPS Se = ET, Xrty = Mtg =... = X= |G, 
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rye Weble 4YHCla g ur ONpeeJIAIOTCA M3 COOTHOLIeHHH 


Se =qn-+r, O<r<n. 
1 


JlerKO BHJeTb, uTO BCerya 


fl pa; 

Sat Aw n “a n 
Diy = Die (yh > Geylt 
Th 1 


MoxHO T10Ka3aTb, YTO IPH BbINOJHeHHM paBeHcTBa (11) coeoKynnocmo ecex 
COOMHOWeHU (3) SKBUBANEHMNA MomY, “MO 


{x;(A)}t > {j (BT (> $4 (A)}D. 


Oxka3bIBaeTCa, UTO, KAK O61 NU OolAa BblOpaNa Cucmema 4UuceA {xi ", yooese- 
MeOPHUOLUAA YCAOBUIO 


(«, (A)}8 > 64), 


6 2000 6-oKpecmxocmu HeocobeHHotd mampuyol-g~ynkyuu A (t)€ Hinxn) Hat- 
Oemca neocodenHan mampuya-qynkyusn B(t) € Hinxn) Makan, umo 


%(B) = x; CSU Se Ss ial 


Beabuckuli rocyJapcTBeHHbIli mMexaroruyecKHlt MHCTHTYT Iloctynusio 
OjecckHit HH2KeHEPHO-CTPOHTeIbHbIL] MHCTHTYT 29 XI 1957 
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Jloxaagp AKkaylemun Hayk CC GPR 
1958. Tom 119, Ne 5 


MATEMATHKA 


B. A. TPOBOB 


METOJ, YCPEMHEHHA KAHOHHYECKKX YPABHEHHH, COJEP)KAUWIAX 
«KBA3HVUUK JIMYUECK YO» YPJIOBYIO KOOPJMHATY 


(IIpedcmaeneno axademuxom H. H. Boeoatoboceim 2 XII 1957) 


PaccmoTpuM j(uHaMuyecKy!o CHcTeMy, COCTOAHHe KOTOpOl onpexesseTcA r 
MepeMeCHHBIMH 91, J2,---» 7, W yroBolt mepemennou y. JlonycTuM, yTO ABuxKeHHE 


paccMaTpuBaeMOl CHCTeMbI ONHCbIBAeTCA KAHOHMYCCKOM CHCTeMOH ypaBHeHul Bua | 


dq, OH 
a pais (1a) 
( fe Il. 23 renee r) 
aD OH \. | 
di ammanKcns ue 
Jo ty Por qPryy OH, 
pdiern. Opjaas 0 Cedar MN UnOym (2) 
rye TAA Oy asttn 0 a Oip nan” ol ee tele 
+ Hy (Gay 0:2 Fp QO, DPirve++s Pray) +R. 5 (3) 
A Fr r r r+i i r+1 
Hy = spp 2 Bindi Iy + >) > b.9;P a le > C, PRs (4) | 
t=1k=1 t=1 k=1 k=1 


u.— MaJIbId NapamerTp. 

CucTeMbI Takoro THIMa BCTpeyaloTca B JMHaMHKe pOTOPpOB TypOomallHH, 
MpHyeM HeBOSMYLICHHbIM TaMHJIbTOHHaH f7) JlerKO NpHBoyuTcA K Buy (4) | 
COOTBETCTBYIONIUM BbIOOPOM OOOOLIEHHbIX KOOPJIMHAT. 

B ypaBHenuax (2) Mpov3BOqHad MMITYJIbCHOH KOOpAMHATHI Pp, 44 COOTBET- | 
CTBYOMLeH YrIOBOH NepeMeHHOH ©, IpOMOPUHOHaJIbHa MaJIOMy NlapaMeTpy, MOITOMY 
OHa, cOriacHo Teopuu BOsMyuleHHH H. H. Boromto6opa (1), aBaneTcA MejIeHHO 
MeHAIOMeHcA (pyHKIMeH BpeMeHH, a YyrJIOBad MepeMeHHaA MOXKeT ObITb Ha3BaHa 
«KBa3HUMKJIMYeCKOM» (T. €. MOUTH WuKIMYecKOH). M3 cbusnyeckux coobpaxkeHHi | 
culeqyeT, YTO KOOPAMHATHI qi, J2,.-., 7, ABJIAIOTCA MepHOAMYeCKUMH (byHKIMAMK 
yrsla BpallleHHaA © C MepvoyoM 27x. | 

Cneqya ugee acumnroTuyeckux Metoqop H. M. Kppitopa u H. H. Boro- | 
muo6opa (7), mosaraem JI cucTembI (1) B nNepBoM mpH6tHKeHHH | 


Cl) | 
qn) = a, cos (9 + b,)s (5) 
rye A, Ub, PacCMaTpHBaIOTCA KaK MeJWICHHO MeHsIOLMeca (byHKUMM BpeMenn, | 


] 
KOTOpbIe B TeyeHHe OAHOFO NepHOa MOXKHO CUHTATb MOCTOAHHBIMM, B PesyJIbTaTe | 
yero HMeeM 


4, = — 4,9sin (9 + 4). (6) 
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Paspeliaa ypaBHenve (la) oTHocuTembHO MMIYJIbCHbIX KOOP]MHaT 
Pi, Po,---, P,, MOMYYHM 


1 dis 4 a 
ga crore OUNCES ral pay bina; cos (9 + b;) —& Tl (7) 


Cr \ OP, 


Paccmatpupas Bbipaxenua (5) u (7) Kak opMyabl mpeoOpasonannsa mepe- 
MeHHBIX H jlMdpepeHiMpyA WX C YYeTOM 3aBHCHMOCTH Qn, H vb, OT BPeMeHH,. 
TOJ1y HM 


da, db, , 
Fr 008 On — a, —— sin , = 0, (8) 
da, . db, 
ar Sin 5. ote Qn cos 4 = 
Ch pOH\Q) 4p® uw d /dHy\) ‘ 
= —(=—)\) — sin 6, —-—-— — 6, — 
9 (ax) ng a or manag 


= 
4 ~ (40; ote 

eS (=F Q; COS 6; — DjpQyo sin 6,) = 
Pre 


= Fr(q,..-, 4, OF M,...,90+ }), (9) 


rye 6,=9-+%,. B Bpipaxkenua mponspogupix OH /0q, u OH,/ Op, B ypaBHe- 
HAAX (9) JOUKHBI ObITh MOACTAaBJeCHbI BMeCTO g, H pP, HX 3HaYeHHA corsacHo: 
cbopmywiam (5) u (7). | 

YMHOXaA ypaBHeHune (8) mooyepeqHO Ha cos 4, u sin §,, a ypaBHeHHe (9), 
COOTBETCTBEHHO, Ha Sin, u cos§,, MOMYYAM B pe3yJIbTaTe CIOMKeHHA HW BbIYH- 
TaHHA MX CHCTeMy ypaBHeHHi 


da : 
Se = Fra (Gy Gaye + Ory 9A «+ OE G) Sin Op, 


dy, 4 
ee Qa, +++, Ar, O+b,..., 9+ O) COS Oy. 


(10) 

J{na Toro YTOObI UCKJIIOUNTh «KBa3HILMKJIMYeCKYIO) TepeMeHHY!O 3 MpaBblx 
yacTeH ypaBHeHui (10), ycpeqHwM ux no 9+, 3a BpeMA, paBHoe OAHOMy 
nepHoyxy; molyyuM 


d a,0 4 ‘ db, < : 
=e a Ee a; sin (b; — Pp) — b:naie Cos (% — | + 
29. 71 
or 
4 OH \(1) (ol OEE CORY 
a = — “U— sin 6, d6, = ® Qj, +26, Oy; yeeey r)s 
+ aap | le (5) OLR poate ai “ ats 
Tr 
d . db; Sarr 
te 5 FP cnt) tna yt) + 
pated 


or 
al OH \(1) d /0H,;\(Q) 
ees — —_ | ———- cos 6 dé =f Qiyaeegn Crs > 2209 Yrie 
| + Tepe, | [(3an) + ai (apy) res ie e se 


Tlpupapnusas Hy.0 MpaBble yacTu ypaBHenuit (11) Hu ycpequad ypaBHeHHA (2) 
IA «KBa3HILMKMYeCKOM» KOOPAMHAThI, MOYYHM YpaBHeHHA AIA ONpeneneHnz 
ok 859 


MapaMeTPOB CTAallHOHAapHOrO ABH KeHHA: 


O, (a, ane y ar, dy, eo eg b,) — O: 
(12) 
YE (Giger, Gi Pe 
Povey € OHNay df OH NW) a 
a oe \ yh aes) ae aaa ee ee (13) 
0 ; 


Haiiga sHauenna ah wu dp W3 ypapHenuii (12) u (13) uw BEIpaxkenns 
g2), p\), XapakTepusyloline 3HaveHHaA OOOOULEHHEIX H MMMYJIbCHBIX KOOP]MHaT 


IIpW CTalMOHapHOM JIBHXKeHHH, HCCJIeqyeM ero yCTOMUMBOCTb. 
CoracHo Teopuu ycroiunpocTn A. M. JIlamyHosa (*) QOCTaTOUHbIM YCJIOBHeEM 


yCTOHYMBOCTH JBY2KCHHA KaHOHHYeCKOH CHCTeMbI Oy WeT 3HAKOOTIPeCTCJICHHOCTb 


KBalpaTHuHOH CPOpMbI 


fap lea alt 


4 Ge Vee CH \,. oH 
a= 22D [Garay ) he + 2 (aan) et Gray) wm] 1D 


(ib ie eee ene 


COCTABJICEHHOH HW3 HavH3INx KBaJIPaTHYHbIX YWICHOB Pa3sJIOHKECHHA TaMUJIbTOHHAaHd © 


B pa Telinopa no creneHaM BO3MyleHul &,, 4,, OOOOMMEHHBIX WM MMMyJIbCHbIX 


KOOpAMHAT. 


Tloctynus10 
18 XI 1957 


UHMTHPOBAHHASA JIMTEPATYPA 
1H. H. Boroai6o.B, O HekoTopplx cTaTHcTH¥ecKHX MeTOyaX B MaTeMaTHYecKol (pu- 
3uke, Kues, 1945. * H. M. Kppraos, H. H. Boroatw6os, Baexenne B HemHHelHyIO 


Pea Kues, 1937. 3 A. M. JIamyuos, OOmasa 3aqaua 06 ycToltuMBocTH ABHxKeHHA, 
1950. 
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WLornuage Akanemun Hayk CCCP 
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MATEMATHKA 


Axkayemuk A. H. KOJIMOPOPOB 


HOBbIM METPHYECKHM HHBAPHAHT 
TPAH3SHTHBHbIX JMHAMHYECKHX CHCTEM Hi 
ABTOMOP®H3MOB TIPOCTPAHCTB JIEBETA 


XOPOUIO W3BECTHO, YTO 3HAYHTebHat YaCTb MeTpHYeCKOH Teopun .uHaMu- 
YeCKHX CHCT€M MOXKET ObITb H3JIOx%KeCHA Kak aOCTPaKTHaH TeOPHA «MOTOKOB» 
{S¢} Ha «mpocrpancrBax Jledera»y M c mepoli uw B TepMHHaX, HHBAapHaHTHBIX 10 
OTHOINeEHHIO K <H30MOp(H3MaM TO MOJlyJO HYJIb» (CM. OG30pHy!O cTaTbIO 
B. A. Poxsanua (1), K KOTOpoH JaJbHelilee u3JIOx%KeHHE MPHMbIKaeT B OTHO- 
IWeHHM onpeyeseHui uw OOo3sHayeHHH). Mepy Ha M mbt Oyzem mpegnomararh 
HOPMHpOBaHHOH yCJIOBHeM 


(M) = 1 (1) 
M HeETPHBHaIbHOH (T. e. NpemovaraTb CylecTBOBaHve MHOxKecTBa ACM c 
O<u(A)<1). UspectHo MHoro mpHmMepoB TpaH3HTHBHbIX aBTOMOP(H3MOB HM 


TPaH3HTHBHBIX TMOTOKOB C TaK Ha3bIBaeMbIM «CUCTHOKPaTHBIM JleGeroBCKUM 
CMeKTpOM» (JIA aBTOMOpdusMosB cM. (+), § 4, Qua noToKoB (?*)). Co cnext- 


paJIbHOH TOUKM 3peHHA MbI HMeeM 3JeCb OJMH THM aBTOMOpu3MOB Qo uM OFM 
THM mOTOKOB 2°. Bonpoc 0 ToM, He ABJAIOTCA JIM BCe aBTOMOpdu3MBI TuMa 


Qi} (cooTBeTCTBeEHHO, MOTOKH Tuna L°) Apyr Apyry usomopdxpmu mod 0, octa- 
Basica JO CHX Nop oTKppbiTHIM. Mp noKka3piBpaem B §§ 3—4, uTO oTBeT Ha 
3TOT BOMpoc OTPHUaTeJIeH KaK B CJlyyae ABTOMOP(H3MOB, TaK HV B CJlyyae M0- 
TOKOB. HOBbI WHBapHaHT, MO3BOJIAIOWMH pacllenuTb KJlacc aBTOMOp(H3MoOB 


Qo MW KJlacc MOTOKOB 2° Ha KOHTHHYYM HHBapWaHTHbIX MOKMaCCOB, eCTb 9H- 
TPpONHA Ha eAHUHULY BpemeuHuH. B § | usmaratorca HeoOxoyuMple CcBe- 
J@HHA U3 TeOpun HH(opMallMu (BBOJHMbIe 3]]eCb MOHATHA YyCJIOBHOH SHTPOMMK 
H YCJIOBHOH MHPOpMallMH WM HX CBOMCTBA HMEIOT, BepOATHO, HW Oovlee WHPOKHKi 
MHTepec, XOTA BCe H3JIO%KeHHE HeNOCPeACTBeEHHO MIpHMbIKaeT K _ OlpedeJleHHIo 
KosMYeCcTBa MHPopMalMn U3 (*) H MHOFOYHCJIeEHHbIM paOoTaM, pa3BHBalOuLiM 
39TO onNpeyemeHve. B § 2 JaeTcH onpeyeseHHe XapakTepucTHKH A Mw jOKa3bI- 
BaeTca ee HHBapHaHTHOcTb. B §§ 3—4 ykKaspiBaloTca pHMepbl aBTOMOP(H3MOB 
M MOTOKOB C MpOM3BOJIbHbIMM 3HayeHHAMU A B Mpeqesax 0O<ch< oo. B cayuae 
ABTOMOP(PH3MOB JesIO HET O TpHMepaX JaBHO MOCTPOeHHbIX, B CJlyy¥ae MOTO- 
KOB IIOCTPOeHHe MpHMepos C KOHEYHbIM A. — 3ajlaya Coulee esMKaTHaA HW CBA3aHHaA 
C HeEKOTOPbIMH JIOOOMbITHBIMM BOIpOCaMH TeOPHH MapKOBCKHX IMPOLeccos. 

§ 1. CBou#cTBa yCAOBHOH SHTPONHH H YCAOBHOFO KOJH- 
yecTBa HHopmMaluuu. B coorsercTsuy c (1), oO603Hayaem yepes © GyseB- 
cKylo aJireOpy M3MepHMbIX MHO2%KeCTB Mpocrpanctspa M, paccMaTpBaembIx 
mod 0. Ilyets © —samKnytaa B merpuxe (A, B) =p ((A— B) U (B— A)) 
moqaireOpa amre6ppt G. Ona nmopoxyaeT ompeyesenHoe mod( pasOuenne t¢ 
mpocrpauctsa M, onpeyemsemoe Tem ycuosuem, uro A€ © B TOM HU TOJbKO B 
TOM culyyae, Korga modO Bce A MOxeT ObITb COCTAaBJIeCHO H3 NOVHbIX 9JIe- 
MeHTOB pa3OveHud &¢. Ha auementax C pasOuenua Eg ompeyessnerca «KaHOHH- 


yecKad cucrema Mep pc»(t). lia mo6oro x €C OyyzemM cuuTaTb 


Ux (A| ©) = 4c (A A C). | (2) 
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C TOUKM 3peHHaA TeopHH BepOsTHOcTeH (rye m0Gad UsMepuMaxd GyHKUMA 9V1e- 
Menta x © M na3pipaerca «curyualinoli BeMUnHOH») cry yaiiHad BemMUMHA px (A| ©) 
€CTb «YCJIOBHad BePpOATHOCTh» COGbITHA A MPH H3BECTHOM MCXOJe «HCIbITaHHA» 
COM (ee wie Jeeta EP 

Jl tpex noganreép 9, SB u © anreOppr GS u c€&&_ Mom0*KuM: 


Uy (A; a B;) 
Ice (4%, B|C) = sup yp. (4:0 B)) log Ayu, By (3) 


doi] 


re BepXHAA rpaHb Geperca MO BCeM KOHeYHBIM passoxenuam M = A,U AU... 
...U An M=B,U B,U..-U Ba, gaa Kotoppx A;NA;=N, BN B= 
=N, i-&j, A;€% BjEB(N — nyctoe mnoxecrso). Ecau © ectTb TpuBnaspuast 
amre6pa X= {N, M}, ro (3) nepexoguT B onpeyedenne CesycOBHOH MHop- 
maunn J (9%, B) us mpwsoxwenua 7 K (7)*. Cama BemmunHa (3) HHTepmpeTH- 
pyeTca Kak «KoJIMYeCTBO HHPOpMal\Wu B pe3yJIbTaTaX MCIIbITaHHA Yf OTHOCH- 
TeJIbHO UcMbITaHuA B pH usBecTHOM ucxogJe C ucnbitanna ©». Ecum ne duKcu- 
popatb C € fg, TO eCTeCTBeHHO paCCMaTPHBaTb clyyaHHylo §=—- Be JMU 
I (%, B|C), xoropan npu x EC pasua J, (9%, B| C) = Jc (M, B| C). Hanee mp 
OyeM uMeTb eo C e€ MATeEMATHYeCKHM O*KHJaHveM 


MI (%, B| 6) =\ 1. (8, B{ C)p (dx). (4) 
M 


He tpe6yroT ocoObix NOACHeHHH OMpeyevieHHA YCJIOBHOH SHTPOMHU HU CpeJ- 
Hei ycnOsHol sutponun H (%|C)=/ (Y%, 4/C), MA (Y, ©) = | Hx(91|6)u(dx). 


M 

OrmeTHM Te CBOMCTBa YCJIOBHOrO KOJIMYeCTBa HH(POpMalluu WM YCJIOBHOH 93H- 
TpOMMH, KOTOPble HaM MOHayoOnTcA yalee. CpolicrBa («) u (6) Waa cayuan 
Oe38yCJIOBHBIX KOJIMYeCTBa MHPOPMallHH HM SHTPOMMH OOMeEH3BeCTHbI, CBOMCTBO 
(c) Jit OesycOBHOrO KOJIMYeCTBA HHPOpMalHH COCTAaBJIAeT COReprxaHHe TeOo- 
pembl 2 u3 samerTKu (8). CBolictBa (8) u (y) WoKa3bIBaloTca 6e3 Tpyya. Ilo no- 
Bojly cBOlcTBa (8) culeqyeT JIMUIb 3aMeTHTb, YTO aHaJOrMyHOe MpewioxweHHne 
AA KOMMUeCTBa HHPoOpMaunu (“3 © DC’ Bpitexaer: J (Y, B| C)</ (Y, BlC’)) 
ObIIO ObI yxKe OWIHOOUHBIM. C 9THM CBA3aHO TO OOCTOSTEJIbCTBO, YTO B CBOH- 
crBe (C) CroxT HHKHUH peed U 3HAK LS: COOTBETCTBYIONMH Npeyzes 
MOXKET HE CYINeCTBOBATb, a HWXKHHH pees MOXKeT B HEKOTOPbIX Cuyyaax 
okasaTpcea OOombine MI (Y, B|C). 

(x) 1(Y%, B|C)< A (Yj|C), pasexcmeo 3aeedomo Oocmueaemca npuS D Y. 

(8) Ecau CDC’, mo H (Y|C) <A (Y| C’), mod. 

(vy) Ecau BD B’, moMI (Y, B|C) = M1 (YM, B' | ©) + MI (Y, Bl C \V/ B), 
2de © \/ B — munumaaonaa samKnymaa aneeOpa, codepacauan © u B’. 

(6) Ecau 8DB', mo MI (%, B/C) > MI (Y, B’| C). 

(e) Ecau%C...CUnC..., U Un = Y, molim MI (Y%p,B | C)\=M/ (9, B 'C). 

n 


() Ecru © DG,D...DE,D..., NCn=C, mo lim int MI (,B|C,)> 
n : n-co 


> MI (Y,B|C). 

§ 2. Onpexzenenne HHBapnHaHTa h.Byyzem rosoputb, uro moToK 
{S:} KBasuperyuispeH (uMeeT Tum ), ecnu** cyllecrByer 3aMKHYTad mosas- 
redpa S) aureOppr G, cyBurn KoTopoh 6G, = S;S) oOnagaior caexyrouyMn 
cBolcTBamu: (I) GC Gy, ecm t<?’, (II) UG; =G. (II) NG, = MN. 

t t 


* Aptopbl 3aMeTKH (8) He OOpaTHM CBOeBpeMeHHO BHUMAaHA wa lipwioxwkenne 7 K (7), He 
BKJIOYCHHOe B pyccKHH MepeBog (°). SamerKa (8) FOmMHA Oblma Obl HaYHHATBCA CO CCbIVIKH 
Ha 3TO IIpHioxKeHHe K (7), 

_"* O70 yYyCNOBHe SHaYHTeIbHO caaGee, eM YCOBHA «perysAPHOCTHy, OOBIUHO ynorT- 
PCOJIHEMbIe B TCOPHH CJlyYaHHbIX Mpolleccos. Cm. 06 9TOM B KoHIe § 4. 
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IIpu unrepnperauwm moroKa Kak CTalMOHapHoro culyualHoro Mpollecca GS; 
MOXET PaCCMaTPMBaTbCA Kak asIreOpa COObITHH, «3aBHCAIMMX MMIUb OT TeUeHHA 
mpouecca HO MOMCHTA BpeMeHn ty. JlerKo JoKasbrBaeTcA, YTO MOTOKH 
Tuna’ TpaH3vTHBHBI, a W3 pe3yJIbTaTOB IInecnepa (1°, 11) moxKHo BpIBecTH 
“TO OHH HMCIOT OMHOPOAHBIH JIeOeroBcKut cnektp. Ecau xKpartuocts cnexrpa 


pone rs (v= 1,2,...,@), TO oTHeceM ‘NOTOK x Tuy Mt’. Ouepngquo, ato 
v 

HR CL, rye LQ’ —Ksacc noToKow ¢ weGeroncKuM CHEKTPOM OJHOPORHON Kpat- 

HocTH vy. Bo3MoxkHO, BMmpoyem, uTO Bce &” (u, CileqoBaTembHO, ®”), Kpome 


Q°(R"), MycTe u uTo R° = VQ, 

Teopema 1. Ecau daa nomoxa {S;} cywecme 

yem So, yOoeremeopsiowmee 

ycaoeusim (1) — (II), mo npu A>0 MA (G;44|G;) =hA, 200 AMARONE 
ma, Aenawan 6 npedenax D0<h<o. 

Teopema 2.Koxcmaama h das OaxHoeo nomoka {S;} He saeucum om 
eol6opa So, yOosremeopsrowueeo ycaosusnm (1)—(III). 
K® Hamerum s3ecb JOKa3aTeIbcTBO Teopemp! 2. [lycra aByM Gp u Gy coor- 
BeTcTByioT h< oo u A’. B cuny Teopempt 1 u stemm (a) u (e) Qua mo6oro 
© > 0 MOXHO HaliTH Takoe k, uTO 


A= MH (Gi41| Sr) = MI (Giza, S| S:) CMI (Gita, Stee! SG) +e. (5) 


M3 (5), B cHay meMMBI (¢), BbITekaeT CYMleCTBOBaHHe TakOro m, UuTO 


A<MI (Ges, Sin! Ge \V Ss) + 2e mpu t—s>m. (6) 
V3 (6) u memm (3), (y),-(«), (8) (apaMeHaTb B yKa3aHHom mopsyKe!): 
n=] 
nh <>) MI (Siar, Stin| GS: \V Sim) + Qne< 
t=0 
ane (°) 
<>) MI (Gis, Shin| St VS im) + Qne = 
t=0 


=M1 (Sx, Srrn| So \V S_m) + 2ne< 


<MA (Ghin| So \V S_em)+ 2en-< 


<MAH (Grin |S_m) + Qne= 
= (n+ k + m) h’ -- 2ne, 
ee ELL Hell op (7) 


Tak Kak ¢>0O 4 f TpousBOubHbI (MpwyeM n BbIOMpaeTcA MocJe cukcupo- 
Bpanua k wu m), T0u3(7) BbITeKaeT HepaBeHcTBO A</hA’. TO HepaBeHCTBO BIOWHE 
aHaJIOrHuHO OKa3biBaeTCH HB cayyaeh=oo. AnasorMqHo fOKa3bIBaeTcA 
o6paTHoe HepapencTBo A’ <h, ¥eM i 3aKaHUMBaeTCA LOKASaTeJIbCTBO TEOPeME! 2. 

§ 3. Uupapuwanth aBTomMopdu3smos. Ec B § 2 cuutatb, uto ft 
IIPHHUMaeT TOJIbKO Wesble 3HaYeHHA, TO {S;} OMHO3HAYHO oMpefeiAeTCA aBTO- 
mopdbusmom T = S,. B cuny Teopem | u 2 cymecrByer nHBapuaHT 0 <li T)) 007 

JlerKo JloKa3bIBaeTCA, YTO mMOOOH aBTOoMOpdu3M Tua RM) (MHeKC CTOUT 
JIA OTJMUMA OT CAyYaA MOTOKOB C HeMpepbIBHbIM BpeMecHeM) WMeeT CueTHO- 
KpaTHbI sleOerOBCKHH CMeKTP, T. €. H3 KJIaCCOB Rj He MycT TOJbKO . Kylacc 
R° CV. On pacnagaetcs no sHayenuam A(T) wa Kaaccer Ry (A). 

Teopema 3. aa sw6oe0 hh, OCA<oo, cytyecmeyem aemomopqusm, 


npunadsencatyutt Ry (h). 
CoorBercTBYIOUHe TIpHMepbl XOPOWIO H3BeCTHbI H Tosyyalorca, HalpuMep, 
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3 CX€MbI H€3aBHCHMbIX CJIYYaMHbIX WCMbITAaHHH L_1, Lo, Vy,---,Le,--- C Pac- 
mpeseseHHeM BepOATHOCTeH UcXOJa & UcnbITaHuA L; 


ao 
P{=a}=p:, — Dd) plogp: =h. (8) 
t=1 

TIpocrpaucrso M cocrapsnetca 3 mMocseqoBaTesbHOcTeH x =(..., X-1, Xo, 
Hialele WHOA) we Opas, Mareen. TSS ompenemienc popmy amo 
X;= X;-;. Mepa »p na M onpeyesserca Kak MpAMoe MpOv3sBeyeHHe BepOATHO- 
CTHBIX Mep (8). 

§ 4. WupapuanTh MOTOKOB. 

Teopema 4. JIna swb0e0 h, O<A< ow, cyluecmeyem nomoK Kaacca 


R° (Ah), m. @. nomok co cuemnoKpamHolm AeOe2oecKUM CneKMpPOM U 3ADAHHOLM 
sHaueHuem KoNCMaNmol h. 

Ilo aHanoruu c § 3 ecTecTBeHHO BO3HHKaeT Ulex — BOCHMOIb30BaTLCA JA 
JlOKa3aTeJIbCTBa TEOPeMbI 4 BM€CTO CXEMbI JHCKPeTHbIX He3ABHCHMbIX HCIIbITAa- 
HHH CXeMOM «MpOleccoOB C He3aBHCHMbIMH TIpHpalleHHAMH», WIM OOOOMLEHHBIX 
TIpOWeccoB «KC He3aBHCHMbIMH 3HaveHHaMuU» (27,1°), OqHakO STOT NyTb MIpHBOLMT 


JIMIIb K MOTOKaM Kulacca ®° (cc) (°). Jaa MomyseHHa KOHeUHBIX 3HayeHult A 
MIpHXOJMTCH BOCMOMb3OBaTHCH OoIee HCKYCCTBeCHHBIM MocTpoeHHeM.B sto 3a- 
MeTKe BO3MOXKHO TOJbKO JaTb ONMMCAHME OHOFO U3 TaKHX MOCTpoeHHit. 

OnpejesIMM B3aiMHO He38aBHCHMBIe CJlyualHble BeJIMYHHbI &;, COOTBETCTBYIO- 


ive BCeM I[eJIbIM N, pactpeweweHHAMM UX 3HayeHHH: P (& = k) = 3/4, k= 1; 


2,..., a mpa n=£0 P{é, =k} = 1/2", R=1,2,... Touxy t% wa ocn ¢ pac- 
MOJIOXKUM B csyuae & =k c paBHOMePpHBIM pacmpeyesieHHeM BepOATHOCTeli Ha 


oTpe3ke = 1/2" <org ee OF a TOUKH t, mpHa=O0 onmpeyesMM u3 COOTHOLIeHHA 
Ceti Tn ++ u/2°*. 

Tlono#um 9 (ft) = & Mp ta<t<Ctn4,. JlerKo mpoBepuTb, uTo pacnpeye- 
JleHwe cJlyyaHHoH dyHKUMH ©(f) MHBAapHaHTHO TIO OTHOLIeCHHIO K CJBHTaM 
S19 (to) = 9 (to —t). Jlerko nogcuntatb, uto A{S;} = 6/u (Ha eqHHHLy Bpe- 
MeHH IaflaeT B cpeuem 3/U TOURK T, a Ha Kaxkoe &, MPHXOAMTCA SHTponUA 


MoxkKHO NoOvJyYHTb Ooulee HarsiAqHoe mpecTaBseHHe O HalleM CJyuaHOM 
Tpoecce, eCJIM BKJIOUMTb B ONMCaHHe ero COCTOAHHA w(t) B MOM€HT BpeMeHH 
t, KpOMe BeJIMUMHbI (ft), elle sHauenve O(f) = t—vr"(t) pasHocTH mMexyy ¢ 
MW Osmxaluiel cepa oT ¢ TOUKM ty. IIpx Takom cnocoOe omucaHHa Halll mpo- 
Wecc OKaSblBaeTCA CTalMOHapHbIM MAPKOBCKHM Tponeccom. On s3acsyx«KH- 
BaeT JIHUIb Ha3BaHHe «KBa3MperyJIAPHOrOy, TaK KaK, XOTH COOTBeTCTBYIONIaAn 
eMy J(MHaMMyuecKad CHCTeMa TpaH3HTHBHa, 3HayeHHe pa3sHocTH f (w(t), t) = 
=" (t) = t —4(¢t) ompegenetca CTOUHOCTHIO ZO ABOHYHO paluouadJb- 
HOrO CWJlaraeMOroO MOBeseHHeM peasHsallMH Mpolecca B CKOJIb Yro,HO 
JjaJI@KOM IIpOLIJIOM. 


Tlocrynuso 
2l I 1958 
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Jloxrnangn Akayxemun Hayk CCCP 
1958. Tom 119, Ne 5 


MATEMATHKA 


A. JI. KPbIJIOB 


KPAEBbBIE 3AXAUH HW BHOPTOTOHAJIbHbIE PA3JIOKEHUA 
B BAHAXOBbIX ITIPOCTPAHCTBAX 


(ITpedcmaeaexo axademuxom C. JI. Co6oaeeeim 23 XI 1957) 


1. Hacrosman sameTka sBJIseTCA Ppa3BHTHeM MeTOJa OpTOrOHasIbHbIX MIpoeK- 
uni Betta — Buiuuka (1,”) pewenusd JIMHeMHBIX ypaBHeHHii B YaCTHBIX mpou3- 
BOJHBIX 9JIMMTHYecKOrO Tuna. MsoxeHHe aIbHetWero OyzeT MpoBezeHo Ha 
mpHiMepe ypaBuenua Jlanaca, OfHakO BO3MOXKHO OOOGuleHHe Ha Clyyall ypaB- 
HeHHH BBICWWIerO MOpaAyKa HM CHCTeM Cc ruaqKHMHM KosddbullMentamu. B yasmbueii- 
IeM 3TO OrOBapHBaTbCA He OyyeT. OOmactb © m-mepHoro eBKsuOBa mpo- 
cTpanctsa E” mpeqmonaraerca KOHeYHOH U OOMaqalouleH ocTaTOuHO raayKoti 
rpannueh S. B (*?) Opiio ycraHoBJeHO, YTO NpoctpaHcTBO L,(Q) BeKTop-(pyHK- 
Wu ¢ m KoMMOHeHTaMH 3 Ly, (Q) pasmaraetca B OpTOrOHasIbHy!O CyMMY 


L,= POU @Z, (1) 


rye “°—Buxpv C HyJeBbIM TOTOKOM uepe3 rpaHuiy; U —rapmounyeckue 
Trpaquentpl u Z—rpayueHThr (byHkuMH, OOpalllaioulMxcad B HYyJib Ha rpalnie 
(cka3aHHoe o Yt’? uw Z noHMMaeTCH B OOOOMLeEHHOM cMbICIe C. JI. Co6osesa). 

Pa3moxenne (1) nNo3BOANIO pellaTb KpaeBble 3ajlauv, KOra BO3MOXKHO M0- 
uiyueHve pelieHHia B WS? (Q). Tlanee B (2) Opii0 cyenaHo 3aMeuaHue o pe- 
mennu saqay B WY) (Q), omHako nomyyeHHble B S9TOM HanpaBsleHuH pesyubTaTHI 
ObIIM He MOTHbI. SameyaTesibHad Teopema Kabyepona uv Surmyuya (*) 0 cHH- 
TyJIApHbIX WHTerpaslaX JaeT BO3MOXKHOCTh MOJIYYMTb BECbMAa IIOJIHbIe pesyJIbTa- 
TbI O pellieHHH KpaeBbIX 3aau H OMOPTOFOHaJIbHbIX pa3vlOwKenHAX BL, (2). 
3aMeTHM, BIpOYeM, YTO pa3sOwKeHHe (1) NOMyYaOcb reomeTpuyecKkH, a 3aTeM 
TIPHMeHAJIOCh K PelICHHIO KpaeBbIX 3aJ|au; Mbl Ke CHayaJla pelliaem kpaeBylo 
gallayy HM, omMpastch Ha Teopemy Kambyepona — 3SurmyHya, ycTaHaBJIMBaeM CO- 
OTBETCTBYIOULee PasJIOVKeHHe. 

2. Teopema Kauabgepoua 4 SurmMyHya (3%). Cuxeyanpno ux- 
meepanonolli onepamop J euda 


IF=\K(P, Vi(Qde (2) 


Q 
ABAAEMCA O2PANUMeNHoIM Onepamopom U3 Ly (Q) @ Lp (Q), ecau 


K(P, Q= Pesta tad ial 


Uf 


\o(P, 9)dS,=0, ede S,— edunuinan cepa c yeampom @ mouke P, 


Si 

@o&L,(S;). 
(Cm. Taxxe (4), re aHaslorMuHad TeopemMa Oblia oKasaHa AA p= 2) 
3. Pemrenve KslaccHyecKOH 3ayauM 


Ave 0, ails = 0S), (3) 
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rye o—TaaqKaa tbyHKuMa, KaK M3BeCTHO, MO%KeT ObITb NOJyyeHO B Buse 
u=o—2, The ©—Tsaqkad PyHKUMA, sABUAOWaica mpogomKenvem 9 c S 
Ha Q, a 2—pellienve 3aqaun 


Azea(ho, ele =O. (4) 


O6o6menHaa cbopMymupoBKa s3aqau (3) u (4) TakoBa: HaliTH (PyHKUAH Uu 
H Z, YNOBJeTBOpAIOMINe YCJIOBHAM 


(Gu, GO=0, u=-9e v2; oe€w (Q), (3’) 
0 
(Gz, G6) = (Go, Gt), zew? (4’) 


Beer 4 4 
yaa Bcex CE WD, rae = tnhiegh =1, G—oneparop rpayquenta. 
Peurenne (4’) qaetca u3BecTHoH opmysioH Tpuna 


z(P) =—\ (GK (P, Q), Ge(Q) dQ. (5) 


Q 


Ecau S yocraTouuHo ruiayqkas, TO yaa dynKkunun Tpuna K (P, Q) numer 
MeCTO OI€HKH 


02K 
Ox OX j 


AU(P eQy<OCroms2, ey | aig 8S, Ona: (6) 


Herpyquo noka3atb (cM., HampywMep, (°)) mpwMeHHMOCTb K GZ TeOpeMbI 
Kauibyepona — 3urmyHya, YTO aeT HaM pa3sox%KeHHe 


Fp=U,y+2Zp 
WA 


UN (7) 
Py=Uy+tZy 


rye F ,— MpoctpaHcTBo rpajMeHTOB Bcex (PYHKUHH © & Ware HM MoOfMmpocrpaHctsBa, 
COeMHEHHbI€C CTPeJIKaMH, OPTOPOHaJIbHbI. SamMeTHM, KCTaTH, TO eciH 
o€ WS wu Q —ognocpasnaa oG6nactb, TO Aa 3aqaun (4) MbI nowyunm 
pesyibTaT Komesespa (%), a Qua 3aqauu (3)—6onee CHsbHbIM, Tak KaK U3 
2 
Toro, To oEW2 (Q), He cuenyer ¢ |g € Vv (S); 9TO NMoKa3bIBaeT ecTecTBeH- 
HOCTb YykKa3aHHA He TwlaqkOCTH © Kak 9uleMeHTa S, a MpoJOMKUMOCTH ¢ Cc 
S Ha Q 
CoBeplleHHO aHaJIOrMyHO NOJIyYHM pa3s0x%*eHHe 


Lp = spe Zp 
ad (8) 
Lp = a + Zp! 
[lepexoyqa ko BTOpoH kKpaeBow 3ajjaue 
Ou 
Au= 0, ry 5 = Pals: (dnd = 0, (9) 


Ss 


rye Y’,—MpoeKMA Ha BHeMIHIOIO HOpMaJb BeKTOp-dynHKuun VW, 3aqannoli BQ, 
34MCTHM, UTO TOBOPHTb O TIPHHATHM MPOWS3BOJHbIMA U HEKOTOPbIX 3HayeHHii 
Ha MHOrooOpa3uu YnCIa H3MepeHHH MeHbIUe M MOXHO UHOra NHUIb B 0606- 
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MCHHOM cMbicJle (*). TnaqKoe pemenne (9 OBJIETBOPAeT WHT 
Bey : a ) Ayn p erpaJIbHOMY 
(Gu, Ge) =(p, Gé) yaa Bcex £€ W%; (9’) 
<rO MbI H MIpHMeM 3a Ompeyenenne O6o6ujeHHOrO pemieHua 3ayaun Heljmana. 
Cet pe De. } Ze 
Pemrenve (97) nowyyaeM C MOMOLLbIO (byHKuHH Heiimana B Bue 


u(P) = \ (GK (P, Q), $(Q)) dQ. (10) 


Q 


Ilo teopeme Kanpyzepona — 3urmynya notyuuMm GuE€L,(Q) u, coorsercr- 
BeHHO, $9 =b— Gu L,(Q). 
Tak noslyuaetes pasuox%xKeHne 


‘p =P,4U, 
IN ; 


ae Gaus 
Yy = ee ++ Up 


Coequusaa (7) u (11), nomyuum oxonyarenbHo 


Lp= p+ Up + Zp, 
(12) 
Ly = Borel: Up do Zo 


TapMonHyHocTb (yHKUWH Ww oKa3biBaeTcaA Kak B KHure C. JI. CoG6oue- 
Ba -("). 

Bosppallladcb KO BTOPOM KpaeBoli 3aqaue, 3aMeTHM, TO ecaM ~ MpHHay- 
nexkuT B Q K TaKoMy KJlaccy, 4TO 3Ha¥eHHe Y,|s Mopox*yaeT JMHeHbI cbyHK- 
IMOHaJI B wo (Q), TO MBI MomyynM mpHHATHe Ou/On YpaHHUHbIX ycuOBHi 
, B HEKOTOPOM CJIa6OM CMBICJIe, KaK 3TO yKa3aHo B (7). 

SaMeTHM Tak>Ke, 4TO eCJIM MpaBad yacTb WIM TpaHWYHble ycOBuA OOvla- 
aroT OOOOWLCHHDIMH IPOM3BOAHBIMH BbICWIerO NOpsAKa o & Ws (Q), TO Teope- 
Ma KasbyepoHa— SurmyHya cpa3y OKa3bIBaeT IpWHaIexKHOCTb Z U UK 
ee (Q), COoTBeTCTBCHHO, IIpHHATHe (byHKUHeH Ou/On KpaeBbIX 3HayeHHHi 
B Ooulee CHJIbHOM CMBICJIe. 


MockosckH TocyapcTBeHHbIii yHHBepCHTeT Tloetynuso 
um. M. B. JlomoHocosa ZPD IM MV 


IHTHPOBAHHAA JIMTEPATYPA 


1H. Weyl, Duke Math. J., 7, 411 (1940). * M. UW. Buwnk, Marem. cOopu., 25 (67), 
2(1949). 3 AP.Calderon, A.Zygmun d,Acta Math., 88, 1—2, 85 (1952), *C.T. Mu x- 
nmuu, Yen. matem. wayk, 3, B. 3, 125 (1948). *®C.T. Mu xaun, IIpo6nema Munumyma 
KBalpaTuyHoro dbyHKuMoHana, M.—JI., 1952. 6 A. HU. Komeaes., Matem. cOopuH., 
32, Ne 3 (1953). 7 C. JI. Co60.2e8B, Hekoropbie mpHMenenuaA tbyHKUMOHAbHOrO aHau3a 


8 MaTemaTuyeckol (bu3uxe, JI., 1950. 
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MATEMATHKA 
A. B. KY)KEJIb 


O NMPHBEJEHHK HEOrTPAHHYEHHbIX HECAMOCOTIPS)KEHHBIX. 
OMEPATOPOB K TPEYTOJIBHOMY BULLY 


(ITpedcmaeaexo axademukom A. H. Koamoeoposoim 4 XII 1957) 


1. Bompoc o mpyBeyeHun WMpoKorO KJiacca OrpaHHyeHHbIX HecaMocorps- 
2KCHHbIX OMepaTOpOB K TpeyrouibHOMy Buyy Obit pewen M. C. JInBmuuem 
B pa6orax (1,”). AnaloruuHan 3aqaua paccMaTpHBaeTCHA 3feCb MIA HeorpaHH- 
YeCHHBIX OMepaTOpos. 

O6o3sHauNM yepes3 Ga MHOXKeCTBO BeKTOpoB f, MpHHaeKallHx oOsacTH 
ompeyeseHua Da onepatopa A u tTakux, utTo (Af, g)=(f, Ag) up sm060M 
g€Dz,. Uyctb Ay —onepatop, copnayaiouni c A Ha Ga HM onpeyeseHHblt 
TOJIbKO Ha Ga. 

Onpegenenne. SamKnyTHllt onepatop A co Bclony MIOTHOM OOsIacTbIO 
onpeyenenua Da OyeM Ha3bIBAaTh KBASHIPMHTOBLIM ONepaTOpOM 
paura 7 (B jlabHeiwiem K’-onepatopoM), ecm Ajy—9IPMHTOB omepaTop: 
C MHeKcoM jedeKta (7, fF) (r >O0) u dimDa =r(modG,). Mb 6yzem pac- 
CMaTPHBaTb TOJbKO TakHe K’-onepaTopbl, It KOTOPbIX CYyILeCTBYeT TO MeHb- 
eH Mepe OJHa peryJIApHas BMecTe CO CBOeH CONpsxKeHHOH TouKa dA (ImA = 0). 
He orpannunpasd OCOULHOCTH, MOxKHO cuHTaTb, YTO A =i. Kaacc K’-onepatopos: 
CONep2KUT BCe OPpaHHYeHHble HeECAMOCOMpsXKeHHbIe OMepaTOpbl, a TaK?Ke MHO- 
rve WHTerpaJibHble, Audpepenwvasibuble UM J{pyrHe OMepaToppl. 

Kt-onepatop A O6yjeM uHas3bIBaTb: Ky-onepatopom, ecau Dy, = Das; 
K{y-onepatopom, ecm G4 = H, u Kiyy-onepatopom, ecau Da Das, Ga H. 
OrmetuM, uTo Kslacc A {y-onepaTopos copmayaer c KaccoM KBa3sHcamMocomps-— 
*KeHHBIX paciuMpenuit (*) CHMMeTpH4eCKHX OepaTOpOB C paBHBbIMH JecbeKTHbIMU 
UMCJIaMH. 

HavOoubuiee MHBapHalTHoe NoMpocrpancTBo (*) onepatopa A, B KOTOpoM: 
A = A‘, o603Hauum uepes Ha HW Ha30BeEM JONOMHUTeCAbHBIM MOAN pPoO- 
CTpaHCTBOM OMmepatopa A. Onepatop A,, coBnmayatomnii c A Ha MHO- 
roodpasun (f7 © Ha) (| Da, OyNeM Ha3sbIBaTh MpOCTOH uacTbio omepa- 
Topa A. Onepatop A HasbiBaetcd NpOCTHIM, ecu A= Ap. 

2. Ilyctb lee be Pacemorpam HekoTopbid Kt-onepatop A u nomo*KuM 
B=iR-; —iR.;—-2R4R, the R p= (A+ il) +. Onepatop B moxxo. 
mpencrasuTtb B Bue Bh=VJi(f.g)g (FEA), rae J=+1, gEeN,;= 
=H © Aa, (—?), Aa, (— i) = (Ap + iL) Ga. 

MyHKUHIO 


oa() = 1—(1—N) (4° — i) (A*— Ug, gy J 


OyHeM HasbiBaTh XAPAKTePUCTHYeCKOH AAA ONeparTopa A. 

Teopema |. [pocmee K1-onepamopou A, u A, 6yOym yaxumapno-aKeu- 
6aNeHMH6L MOedA U MOALKO Moeda, KOeda UX XapakmepucmuHecKue dyAKYyUuU 
coenadarm. 


B BepxueH movlyniocKocta (byHKuMA a, (A) YAOBJIETBOpHeT HepaBeHCTBy 


a (A) Joa (A) CJ. Ucnomsays ato cpoiicrBo u u3pectHoe mpeycrapsenne orpa- 


HHYeHHOH M peryJIApHol B eAMHHYHOM xkpyre (byHKIMH, MoxKHO MOKa3aTb,. 
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"TO ©, (A) MO*KeT ObITh MpescraBsieHa B Bue 


N ¥ 

ee) ik AN (LP aed 

@a (A) = rj exp [ \ Go! | exp [i\Jp], 
- 0 


rae N <0; v<00; p> 0; Lik) =a, + Bis y(~) LE OTILM—il , 
S a (A) r+ Br y (A) L(k)—i|E ® —i| > 
{%n}, {8x} — HEKOTOPble MOCEXOBATeMbHOCTH BeLLCCTBeHHbIX UHC; « (t) — He- 
yOpiBalollad YcOBad (byHKUMA. 
Ilyctb dy = es HH, = L, (0, v), lale = Ls (0, U). 
Onpezetum B Hy (k= 1,2, 3) omepatoppt Ap cueqytomum o6pa30m: 


a 


N 
hes is @LA+i DADE BH) FEM), 
j=k+1 


Asfs=a(x)fa(x)+i\iOyOJy@)d (fr EM), 


rye y(x) =«(x)-+ 7; mpn stom 6yfem cuuTatb, uTO f,€D4y,, ecnu Apf.€ He, 


u \fe (t)y(t)dt<ioo. Jlanee, Asfs = — , puyem f3€D,,, ecun: 
0 

1) f(x) a6comorTHo Henpepprsna B [0, 2]; 2) fs(x), fs (x) © Hs; 3) fz (u) =0. 
Paccmotpum tTenepb B H = H,@H,@Hs3 muoroodpasue Dag, cocrosttiee 

M3 BeKTOpOB f Bua 


Pf =fi+ Rae (t) x ()dt —+ fr oer] (1) 
Pof = fax) fs e049 SSS, Pf = fa (2), 


N 
3 LiDebdeter: 
Pre f, © D4) (A = 1,' 2,3); c= cea I Liyae 1) |iPa — oneparop 
jak 


mpoekTupopanun Ha HY; (k= 1, 2, 3). 


Ha muoroo6pa3uu Da ompeyenum onepatop A cyleqyioluluM OOpa3o0m: ecJIM 
BekTop f onpeseJseTCA paBeHcTBaMH (1), TO 


P,Af = Aifi—i eat (t) x (t) dt — +f (0) | g, 


0 


P.Af = Agf. + Ife Cy as cata) sapere P3Af = Asfs- 

Onepatop A 6yyeM Ha3bIBaTh TpeyrouwbHOH MOeAbIO Kt-onepa- 
topa A. 

VimewoT MecTo cyleqyrolive yTBepxKeHHA: 

1) Onepamop A ecme K*-onepamop. 

2) Xapaxmepucmuueckaa dyxkyua onepamopa A coenadaem Cc xapakme- 
pucmuueckoll @ynkyuett onepamopa A 

3) Heeewecméennoltt cnekmp onepamopa A cocmoum us mHoscecméa “Uucer 
L(k), Komopole ABASIOMCA COOCMBEHHOIMU SHALeEHUAMU ONepamopa A; eewecm- 
6eHHolll CheKmp ‘coenadaem C mHOdKeCM60M sHaLeHULL, NpuHUMAeMOLX bYHK- 
uyueli a(x). 
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V3 teopemp! | u yTBepxKJeHHA 2) BbITeKaeT: 

Teopema 2. Ja ecakoeo Kt-onepamopa A cywecmeyem usomepmure- | 
cKkuti onepamop V, omo6pasxcanuut HOH, xa HO Ha @3aumHo-00HOsHa4HO 
u mak, umo npocmasa uacme A, onepamopa A nepexodum npu amom omo- | 
OpaxceHuu 6 npocmyto wacmo A, ceceti mpeyeoaonotl modeau. 

OrmetTuM, uTO onepaToppl Ay, Az, As, Yepes KOTOpbIe OMpesemHeTcA oMe- 
patop A, sBasores K1-oneparopamn. [Ip stom onepatoppr A; u A: BHeIIHe 
HanOMMHaIOT JMCKPeTHY!O M HelpepbIBHy!O YaCTH Tpeyro/IbHOH MOemM OrpaHH- 
YCHHbIX H€CAMOCOMps2KeHHBIX OnepaTopos (1). Ecum B papenctse (1) p=Ou 
N v 
») Be + {a (x) ? dx <C co, To onepatop A sBsaseTrca Kt-omepaTopoM H MOxXeT 
k=1 0 
ObITh MpeoOpas0BaH K TAaKOMY %e BUY, KaKOH UMeeT TPeyroJIbHai MOjleJIb 


JIA OrpaHWueHHEIX OnepatopoB. O6patHo, ecu A ectb Kj-onepatop, To 
Vv 


N 

B paBeHctBe (1) w=O0 4H >, Be + \ la (x) Pdr <oo. CreqoBaTeJIbHO, Tpe- 
kR=1 0 

yroulbHadt Mojejb Avia K{-onepatopos coplayaer (m0 BHeWIHeMy BUY) C MO- 

Jebio JIA OrpaHH4eHHbIX OMepaTopos. 

Onepatop A, onpeyeneHHpl B H =H, @ He, OygeT HasbiBaTh Chen se- 
HHeEM OMepaTOpoB A, Hu As, ehcTByoulux B H, u Hy, COOTBeETCTBEHHO, 
ec A lpa ny, = Ar, [A" |ogeqy,)° = 42. PaccMorpenubili panee onepaTop sB- 
JiseTCA cllemeHveM onepatopoB A,, Az, A3. B o6ulem culyyae TpeyrouIbHaA 
Mojeb K’-onepatopa A (r< oo) aABAHeTCH CllemeHHeM omepaTopoB Ay, Ao, 
A3, Ay, KOTOPbI€ OMpeeAIOTCA B HEKOTOPbIX (OMpeeJICHHbIX) MpOcTpaHcTBax 
BEKTOp-(PyHKUHH CJIeYIOWL4M O6pa3oM: 


N 
Af = {iL +i Di fii e(i) Je" (|), Aste = Ba *QeJ Ba "fo, 


j=ht 


rien ise ts Osi es (O<x<pu), mpnuyem f,€Do,, ecm: 
1) f(x) a6comoTHo HenpeppiBua B [0, v]; 2) fo(x), fo (x) © He; 3) fe (u) =0. 
Onepatop By, onpeyeisetcs paBeHcTBOM Bo, == fy (x) P(x); mpH 3TOM one- 
patop A, paccMaTpuBaetca B NognpoctpauctBe H, = H, © Ho, rye Hy — Hau- 
Ooulblee MOANPOCTpancTBO, aHHyWMpyloujee omnepatop Bz. 
Onepatop A; ompeyeiseTcCA paBeHCTBOM 


Aafs = % (x) fs(x) + i\ fs (1) x (1) © (1) 07 (x) Jy’ (x) de. 


Onepatop Aq ompeyenseTcH Tak Ke, Kak ONepaTop Ap. 

IeMeHTbI, Yepes KOTOPble oupesemsotca onepatopbl Ap (k= 1, 2, 3, 4), 
B3ATbI H3 MYJIbTHIVJIMKaTHBHOrO MpeCTaBJIeHHA XapaKTepHCTHYeCKOM MaTpHILbI- 
cbyHkuuu K'-onepatopa A, quit KoTOporo cTpoutTca MOjeub. 

[13-34 HeqocraTka MecTa MbI He HMe€€M BO3MO2%KHOCTH IMIpMBeCTH onpeyese- 
HHe XapaKTePHCTHYeCKOH MaTPHIbI-pyHKUMH M jaTb MOMHOe OMMCaHMe Tpe- 
YrOMbHOH MOJeM Auk smuo6cro K'-onepatopa (r< oo). Ormerum, ojHako, 
uTO B OOWEM cJIyyae Olpeyesenve . XapakTepHcTHYeCKOl . MaTpHUbI-cpyHKWHH 
MaJIO  OTMYaeTCH OT CJlyyat r=1. MyvbTunsukaTuBHoe mpeycraBuenne, 
O KOTOPOM YIHOMMHAJIOCb, MOXeT ObITb JIErKO MOJYYeHO, eCJIH BOCTIOUb30BaTb~ 
CH OCHOBHOH Teopemou B. II. Ioranosa (5). Jaa mo60oro r< co uMmelorT mec- 
TO Take Ke yTBepxKeHHA, KaK WM WIA cyyan r= 1. 

Vintrepecno OTMeTHTb, NTO B TpeyroulbHOK MOyetM Aa K1-onepatopos, 
B OTJIMUHE OT TpeyrOJbHOK MOJeJIM VIX OFpaHHYeHHbIX ONepaTOpoB, NOABNAeT- 
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CA CYUIECTBEHHO HOBbIH 9JIeEMeHT — onepaTop audpepenuuMpoBaHua. B o6ulem 
culyyae B TpeyrOJIbHOM MOJeJIH MOABUIAIOTCH Ba CYIeCTBeEHHO HOBbIX omepa- 
Topa (A; uw Ay), HanmoMHMHalouyHe Onepatop AudpepeHuupoBaHua. Hasmune 
WBYX, a He OJHOFO TaKHX OMepaTOopoB pH r>2 cBaA3aHO Cc HemlepecTaHo- 
BOYHOCTbIO MATPHI, BXOJAUIMX B MYJIbTHIVIMKaTHBHOe MpecTaBsleHHe xapak- 
TepHCTHYeECKOH MaTPHUBI-pyHkunn yaa K'-onepatopos. 


B sakuloueHHe MOIb3ylocb cCJlyyaeM MpHHecTH ruyOoKyio GOvlaroqapHOcTb 
MoemMy pykoBoguTeso mpod. M. C. Jinpumuy. 


OgeccKkult rocyapcTBeHHbIli meqarormuecKuit MHCTHTyT 


Tlocrynus10 
um. K. JJ. Yuuuckoro 


19 VIII 1957 
WHTHPOBAHHASA JIMTEPATYPA 
1M. C. JIunspimuu, JAH, 84, N 5, (1952). 2M. C. JIusuus, Matem. cOopy 
34 (76), 1 (1954). ® H.W. Axunesep, W.M. [aa3Mau, Teopua mHHelinprx onepato- 


pos, 1950, crp. 394. 4M. A. Haiutmapx, H3s. AH CCCP, cep. matem., 4, Ne 1, 56 
(1940). °®° B. I. Noranos, Tp. Mockoscx. matem. o6m., 4 (1955). 
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Jlokxagp Arkaygemun unayK CCCP | 
1958. Tom 119, Ne 5 | 


MATEMATHKA 
M. A. HAMMAPK 


O PA3JIOKEHHK TEH30PHOrO MPOM3BEXEHUA MPECTABJIEHHA 
OCHOBHOM CEPHK COBCTBEHHOH FPYNMNbI JIOPEHLA 
HA HEMPHBOAWMbBIE NPEACTABJIEHHA 


(ITpedcmasaeno axademukom A. H. Koamozopoeoim 4 XII 1957) 


PazlomenHe Ha HeMpHBOAMMbIe MpecraB/eHuA TeHSOpHOrO MpousBexeHuA 
KOHCYUHOMEPHbIX HeMpMBOAMMbIX MpecTaBleHui rpynnpt Jlopenta Xopolwo | 
W3BeCTHO HM HCMOuIb3yeTCA B TeOpeTHYeCKOH (PH3HKe; JI OeCKOHeYHOMEPHBIX 
TIpeqcTaBseHult aHaOrHYHbI BOMpoc AO cux Nop He paccmaTpuBasica. Hacros- 
Mad SAMeTKa MOCBAIeHa PellleHHIO STOO BONpoca Js TeHS3OpHOrO MpousBe- 
WeHMA TpeqcTaBseHuit OCHOBHOM cepun co6cTBeHHOH rpynnpt Jlopentia. 

Beloy B aTOH 3aMeTKe HcMOMb3y!loTCcA O6O03HaYeHHA HM pesybTaTHI (1,”). 
Kpome Toro, Kak OObINHO, BMeCTO TIpeycTaBleHHii rpynnbl Jlopenita paccmar- 
PHBAaIOTCA MpeAcTaBJeHHA JIOKAaIbHO eli H3OMOpPHOH rpynmbr © marput, Broporo 
MopayKa C ompefesMTeseM, paBHbIM e{HHHILe. 

1. HanomHnM, uTo MpeycTaBJIeHHA OCHOBHOM CepHH MOKHO peaJid30BaTb 
B rHsibOeproBom mpocrpanctBe L*(Z) dynKunli f(z), 2=x-+iy, yOBeTBO- 


PAIOWUX YCJIOBUIO * Nia ’dz<oo. TIpenctapnenust OcHOBHOM cepHu 3a- 


yaioTcA JBYMA MapamMetpaMu m,o rye m—tesoe, a so — JelHCTBUTeIbHOe 
yucIO, Mpwyem MpefcTaByleHHe, oOTBeyaloulee mm, ¢ (OOO3HAUHM eTO Gm, a), 
3ajlaeTcA (bopmMy ion 


Vel (2) =|B2+3[-"t? (82 48)" F(X) opm g= [ee 


Ve 420 


TeH30pHOe MpOusBeMeHve Gm,,o,X Ging,c, MPCACTABCHHH Gin,.c,, Sinz, OMpe- 
jesseTCaA Kak MpeyctaBsenve ¥—>T, BrusbOeproBom MpoctpancTBe L? (Z x Z) 


(pyHKUMH f (Z1, 22), YAOBJCTBOPAIOULMX YyCJIOBHIO Viace 22) | dz,dz, << oo; mpu 
9TOM 
eh (245 22) — | Bzy + S (ies (Bz, i aye | Bz si 5 eee eee (2, a 8)" xX 
G2i+yY Aze+y 
illo ae 
Ilyctrb U —onepatop B L?(ZXZ), ompeyeneHupili copy soli 
UF (ery 22) = |2[* 29" f (zy, 2+ 2), 


<2 


* B jalbHeHiuem dz 2A mMO6oH KoMMeKCHOL nlepeMeHHoli 2— xp iy o6o3Hayaet dx dy 
H HHTerpadl NO 9STOH NepemeHHoH OepeTcad nO Bcel KOMMJIeKCHOH mMyocKOcTH; jasee 


\ fla, Za, ++ y Zp) a2dz5. . .dz, OOo3HauaeT MHTerpHpoBaHHe MO KaxOMy H3 TlepCMeHHbIX 
21, 22, +.+ » 2, MO BCeH KOMMJICKCHOM MIOCKOCTH. 
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Jlerko cob uro U —yuutapueii onepatop B L?(ZxZ) uw utTo one- 
patop T, = UT,U ~ 3aqaetea cbopmyunoli 
Wek (ag eae Be, ee re a) (a Mita 
az, + ae ei 
ile ee (Ber + 8) 21 + (Bar +8) 8. (1) 
TakuM o6pa3o0m: 


I. Popmyaa (1) onpedeasem npedcmasaenuw g—>Tz, yHumapHo akeusa- 
ACHMHOE NpedOcmMabAsecHUuto Sm,,o, X Gm, 0, 

Orcioya cuenyer: 

Il. [lea npedcmasnenut Gm,o,X Smo. G7 EON Yo! 


See oO, ’ 
9, 


OAL KOMOpoIxX 


/ , 
My — My = M,— Mz HW 6, — 53 = 5, — 05, YAUMAPHO sKEUeAAeNMNOL. 

2. Hompsyacb mpeqmoxennem I, MoxKHO NowyYHTh pasmomenue perysap- 
HOrO mpeycTaBsenua rpynnb! © wa nperctapseHuA Sm,o,XSm,,o,. Hanomaun, 
uTO peryuApHoe mpencraBeHue g—>W, ecTb MpescTaBjeHve B ruJibOepToBOM 
mpocrpanctne L*(®%) qyskuni f(g), KorTopsre yoBseTBopsioT ycu0Bulo 


Vli(g)Pdg<co, mpusem W,,f (g) = F (geo): 


Tlono2uMm 
e ae Soe bs 
fet =) ex, (2) 
rye 
ere ar Pea save 440 
B= /") iE S= Ho «| glee (3) 
a X(h) =|Al 7 ''°X” — xapaxrep rpynmpr Bcex matpum 8. Torgza 
\ix(ePde=S\ Fe, & x) Pdedtdy, (4) 


: 4 
rye di—7 ds uunrerpaa no dy Oepetcs mo Bceli rpynme X xapakTepos x. 


IIpu nepexoge ot f(g) k f (gg,) dyukuna f, (z, 5) =f (z, 6, x) ana Kaxgoro 


cbuxcupowannoro § y(A) = |A|7"**)" Tpeo6pasyetca mo mpeycTanmennto 
g- ips B KOTOPOM m = a ——fil,, 6 = 0; — Gp. 
Cue OBaTeJIbHO: 


Ill. Popmyaw (2) u (4) ocyiyecmeasiom pasaostenue peeyaapxoeo nped- 
cmaeaeHus epynnot & Ha npedcmabseHuA Gm,,o,X Gms, 04: 

3. OGo3sHauNM yepe3 X, COBOKyMHOCTb BceX XapakTepoB x (A) = 
TaKHX, YTO mM — Mm, +L fy — YeTHOE yuco. Jlanee, o603HauuM Yepes QI rvb- 
6epToBo pocTpaHcTBO BCeX H3MepHMbIX (pyuKuHH f(z, %) = / (Zz, m, o) TaKHx, 
YTO! 

a) ( o(dz\ Fe zfde<oo, rue (4) = geal + 2) 

Xo 
6) mpeoOpasoBaniie Dypbe m0 z 
f (w, x) = %\ F (2, x) eda 


dyuKkuun f(z, x) YAOBMeTBOpAeT YCJIOBMIO 


fier. | N ears 


 (w, 4 yo) a. (as i)"2-**| w ees We (5) 

m+ m, — mM; Fi Sae I eso? (m— amen f. cel 
as ie al oa nal ae iw, 0) 

m+ my, — ms oto; — 62\ 1, ria 4 F —0;,+62. 

a m P4540" 2 )r( se eae 2 ) 
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3 UAH, tT. 119, Ne 5 


yid MOUTH BCeX W, ¥; y&X_, Mpuem cKaApHoe npousBesenne B Jt ompene-| 
dineTcsa cbopmy sor ' 
(iv fe) = ody \h@ De De. | 
pe | 

Vimeer mecto culefyrollat OCHOBHas! Teopema: 
Teopema. J[na «boli dynkyuu f (21, 22) € L?(ZXZ) uxmeepaa 


F (2, x) =\F Gas 22) a (es 20 2, ) daria, (6) 
20e | 
m+m+m, Ly oto,+o, = x HR m--m,+ms, 
a(z1, 2, 2, x) = |Z, — 2, | 2 A (Z, — 2) 2 x 
m—m,+im, , . o—o,+0, m—m,+ mM, 
— + —l snes ae Se a 
x|z—2,| 2 yas. (2—2) ? Xx 
de m+m,—Ms iy o+o,—6, 5 m+m,—Me 
x |22— 21 : : (=s2)4 72 = (7) | 


| 
cxoOumcaA 6 CmbICAe HOpMet 6 IM, u coomeemcmeue f (21, Z2)—>f (2, x), onpe-— 
Oeanemoe opmyaoti (6), ecmb usomempuxeckoe omobpascenue Sf (2y, 22) = 
= f(z, y) npocmpaxcmea L?(Z x Z) Ha npocmpancmeo IM; o6pamnoe omo- 
6panenue S*=S° sadaemca gopmyaott 


S "f(z, x) = \ dy\i (23s ):alauwenezany ida: 


Xe 


ITpu nepexode om f (2, 22)@L7(ZxZ) kK 


T gf (21s 22) = | Bey + BET (Bay + 8)™| Bag + BIA xc 


+ Q\Me dz+y AZ, + 
X (Bea + 8) ( GEE, Sat) 


pynkyun f (2, x) = Sf (2, 22) nepexodum e 


eboree-t gear (SEEE.1) 


caedosamenbHo, omobpascenue S ocywecmeanem pasaoocenue npedcmaeaenua 
Gino, X Gino, HA HeNpueocduUmole npeOcmasreHUA OCHOBHOLI cepuu. 
B fokasatebcTBe STOli TeopeMbI UcHOMb3yloTeA cbopmy.ia IInanmepe.ts (*) 
quia rpynnpt © u mpeyoxenne III. 
oe Meuauue 1. Iycrs Xf o6o3Hauaer COBOKYNHOCTh BCeX XapakTepoB 
X€Xo Taxux, uo m>0 um m=0 u o>0. B cuIy ycnoBusa (4) mpo- 
CTpaHcTBO Jit MOXHO peasIM3OBaTb KaK COBOKYMHOCTb BCeX H3MeplMbIX (pyHK- 
. + 
mau f (Z,x), xE€ Xo Takux, uTo \ w (x) dy\ Fe, x) Pdz<0o, co CKaJlap- 
ex 
0 
HbIM IIpowsBeyenuem (f,, fo) = 2\ w (x) dx\ fy (2, X) fo(z, x) dz. Yrsepxyenne 
x5 


ees TeOpeMbl OyeT MMeTb MecTO H MpH Takoli peamu3anun lpoctTpau- 
cTBa MN. 


4. Hanomun (cm. (1), § 6), sro npegcraBienna Gin,¢ MOXKHO ele peavu- 
SOBATb B THJIbOepTOBOM mpoctrpaucTBe Li, (tl) Bcex M3MCPHMbIX (pyHKIHii 
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[(u) Ha yuHurapHoli nogzrpynne WU rpynnp & taxux, uro VF) Pdu< co, 
Pu) = aC) F(u), me (g) = [eof "gts pu atom Vy F (u) = 
= 3); f (ug), roe ug o6o3HayaeT MaTpuny uy, ONpeeJeHHY!IO COOTHOILe- 
aN Ug = as Ilepexoq kK o9TOH peamu3auun saqaetca cbopmyuioli 

=YVra(u)f(z) mpa u=atz, rye 3,6, Z—MaTpHub! Bufa (3). B coot- 
ee Cc 9THM i ea Gino, X Gmc,  PealusyetcH B Mpo- 
_ CTpaHCTBe Len aex Lin, (Ul) u3MepuMBIx yHKuni (tga Uy) TaKHX, TO 
VF, Us) | duydu, << 00, F (yatta, Yall2) = % (Y1) %2 (y2) F (Wa, U2), Pe o% (g) = 
=| Saal Fae, ae (g) =| S22 ["""* *ges', mpauem onepaTopbl NWpet- 


CTaBJIEHHA 3aflaioTca tbopmyuioli 


‘pee ’ SY = a1 (ug) @ G2 (Ug) aot 5). 
ef (uy Us) dy (uig) ds (sg) o (Ug, Ug) 


Ilepexoyq kK 9TOH peamM3alHH 3afqaetca cbopmyson 
[ (Uy, Ug) = Tey (Wy) % (U2) f (Z1, 22) PH Uy = 840,21, Us = 840,20. 


TlouoxuM Fu, y) = V xa (u) f(z, x) mpu u = 6Cz. CoorgetctBue f(z, x)—> 
—>/f(u, x), TakKuM O6pa30m SOR RRO €CTh H30MeTpH¥ecKkoe OTOOpa- 
2KeHMe MpoctpanctBa IM Ha ruJibOepTOBO mpoctpaHcTBo St uw Bcex H3MepHMbIx 
| pyHkunit F(u, ~, LEX 7, yaoBneTBOpsIoMUXx ycuoBusm f (yt, ~) =a (y) f (ux); 

( @ (x) dy\\F F(u, y)\'du<co co cKanapHpm mnpousBegenuem (fi, fe) = 

Xo 

=—2 \ ‘@ (x) dy\ Te, 7{)‘f2(u, ~) du. Visomerpuyeckoe oroGpaxenne S nepeli- 
Xo 

JleT Ip 2TOM B U30MeTPHYecKOe OTOOpaxKeHHe S, onpesensemoe cbopmyzoti 


Pia; x) = \ i (U1, Ug) b (uy, Ug, Uu, x) duyduz, . (6’) 
Be 
i m-+-INy-+ IM, be an aie +e _ mtmy+Mms 
B (uy, U2, U, XY) = 7" | SoM —hho|  ? @ (G21 — 12) Soe DR 
mM—mMy+mM, ie o—o,-+0, a m—M,+iM, 
x | nn — 817 | : ~ (Giants) 2) hms 
M+M—Ms, | , O+9;—2 1 m+m,—mMs, 
r ‘ i qe re e 
x | Gan — Emo | 2 : (64 —§%]2)? 
npu 
4 —é m —% e | me — & 
— a * 
=|7 n\’ “4 | 1 1 f a i) Na 


YreepxKeHhe Mpesbyuleli TeEOPeMbI OCTAeTCA CMpaBeVIMBbIM, eCJIM 3aMe- 
HUTb f (21, 22), f (2, x); L?(Z x Z), M u hopmyny (6) cooTBetcTBeHHO Ha 
f (us, U2), F(Us x)» Ln, (W)XLing(Ut), Wu hopmyay (6’). 


IloctymHs10 
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MATEMATHKA 


B. A. POXJIMH 
BHYTPEHHHE TOMOJIOPHH 
(IIpedcmaeanexo axademuxom IT. C. Anexcandpoesim 23 XI 1957) 


1. DopMymupoBKa ocHOBHOH Teopemb. B moe s3amerKe (+) | 


2 k k 2 
V3yuaJICA ECTeECTBEHHBIM TOMOMOp*usM A rpynubl O° BHYTpeHHHX TOMOJIOrMH 
B rpynny m” BHYTPpeHHUX YroMosorui mod2, a HMeHHO, ObIJIM HalieHbl Apo 


romomophu3sma A* (ono paso 29") u o6pas h* (5")). Ucuepnpmaroujas xapak- 
TepucTuka sTOrO OOpasa Oba, OHaKO, HeBOSMOXKHA, MOKA He Obl ocTa- 
TOUHO H3yYeHbI camMu rpynnp N*. B nacTosmee BpeMa UX CTpyKTypa USBecTHA. 
O6o3HauuM 4epes [M*| ajeMeHT rpyums St", onpegxensempiii mHorooGpa- 
suem M" w uepes R—aunreOpy, npeyctapamomy!o co6o1o mpsaMy1o cymMy 
Bcex rpynn Mt" c yMHoxeHemM, onpegensembiM OObIUHBIM repeMHOxeHHeM 
MHorooOpasuH. Kak noKa3a Tom (*), dvi Kaxxoro HaTypaJIbHOro 7, He HMelIO- 
wero Bua 2°—1, cymecrByer Takoe muoroo6pasne P(r) pasmMepHocTH fr, 
uTO 9uleMeHTbI [P (r)] cocTaBJimioT He3aBucuMy!o mod 2 cucremy oOpasyroulNx 
areOppr %; ApyruMu cCJIOBaMH, BCeBO3MOxKHbIe mporsBeyeHua [P (r,)] x 
x[P(re)] xX... X[P(r)] ¢ mtr+...+7r,= cocraBisior He3saBicuMyl0 


mod2 cucremy o6pasyioujux rpynnp MN". Kouxperupie mHorooOpasua P (r) 
WIA YeTHBIX FH WIA f = 5 Obi yKa3aHbt TOMOM, JIA OCTaIbHbIxX rf — Jomb- 
yom (3). WimenHo sTH MHoroo6pa3sHa MbI GyyemM OOO3Ha¥aTb yepes, P(r). 
Bnpoyem, OTHOcHTeIbHO P(r) C He¥YeTHBIMH *F HAM HY2XKHO 3HaTb TOJIbKO TO, 
uTO OHH OpveHTupyembl. P(r) C YeTHBIM F eCTb JeHCTBUTeMIbHOe MpOeKTHBHOe 


mpocrpanctso PR(r). Cormacno teopeme Tlourparuna — Toma, [Mi — [M3] 


k ; 

B TOM HM TOJbKO B TOM catyyae, ecmu My; u Mz umetor ofMnakOBble BBIYeTHI; 
k 

BbI¥veT MHOrooopasusa M” ecTb CKaJinpHoe mpousBeeHue Bua (9, m"), re p —npo- 


l 

usBeyeHne Beca k knaccos Wrupena — Yurun (¢ = {I Wrootit...+f,= k), 
o=1 

a m* —ocuosHolt A-Kacc mod 2 muoroo6pasua M*. Onupasch Ha 3TH (akTHI, 


- k 
A JlalO B 3TOM 3aMeTKe 9dPiPeKTuBHOe onMcaHue A (sei 
B § 2 6yyer noKa3aHo, uTO 


PR(n) x PR(n) ~ PC (n) mod 2 (Bx) (1) 


(PC (nm) ectb KoMMeKkcHoe mpoeKTHBHOe mpocrpaHcrBo; dopmysa (1) c n= 2 
uMeetcsa B (1,”)). CaeqoBatelbHo, o6pasyiome [P(r,)] x [P(re)] x... 
Res [P (r,)], B KOTOPBI€ KaKJbIM MHOXKUTeIb YeTHOM pasMepHOCTH BXOJUT 


yeTHOe UNCO pas, NpuHaniexar K h" Loos Onu HasbiBaloTcs 06 pas y1- 
IL\MMM MNe€pBOro poOjfa, OcTambHbIe oOpasyloujue —O6pasywuumnA 
BTOPOro poOja, a OOpasyrouiwe, y KOTOPbIX BCe fF, YeTHbI M NONapHo pa3- 
JMYHBI,— CTeWNaAIbHbIMM, Bexkad OOpasyloulai Broporo poya ecTb mpo- 
HsBeeHNe OOpasyioulel NepBoro pola Ha cielMabHy!O OOpasyroutyio. Barer 
(oe, m"), y KoTroporo p coqepxKUT B KavecTBe MHOXKUTeIA Kuacc @,, Has3bl- 
BaeTCA W,-BbINeTOM. MuoxkKecTBO mHorooOpa3uii M", JI KOTOPbIX |m"| @ 
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i 
} 


| 


En" (9"), o6osnayaeresn uepes Ky; muoroo6pasniit M" 

, Y KOTOPBIX BCce 
W,-BHIUeThI PaBHbI HyJO,— yepes K,; muHoroodpasnii M", nasa KOTOPbIX [m"] 
MIpHHaexUT K Noyrpynne rpymner MR", nopoxneHHoli oOpasylolyuMu mepBoro 
pora,— uepes K,3; muoroo6pasuit M", y Kotoprix A"? 0 mod2 (BH), 
B"~0 mod 2 (Bu),— uepes K, (onpeyenenne A®—! y Bi cM. B (1)); MHoro- 


OY 


o6pasnii M", y Kotoppix A*?~ 0 (pu), B'-? ~ mod2 (BH),— uepes K,. 


OcnuoBHasna Teopema. Ki =K,=K,=K, =i. 

Ouesuguo, uro K, CK, K; C Ky. V3 dopmyani (1) caegyer, uro K,; C Ky. 
Tlostomy HOCTaTOYHO OKasaTh (popmysty (1) wu coornomenna K, = Ky, 
Ko Ks, K,CK;. S10 6yzer cyenaHo B §§ 2—5. Hexoroppie culeqcrBus 
OCHOBHOH TeopeMbI cM. B § 6. 

2. okasateapbcerBo popmyap (1). Tlycrs a u b — o6pas3yronue 
OJHOMepHBIX rpynn V-romosornli mod 2 muorooépasnit PR(n), crosmux cwe- 
Ba, H C — oOpasytoulai JByMepHoH rpynmbt V-romouioruii mod 2 muoroo6pasusa 
PC (n). Jaa aesot uactu 


SV f/n+1\/n+1 : , 
QO, — ; WO (oF ) 
sacs a ill iageh ee (2) 
l 
Ecum W, BXOJMT B Tpou3BeqeHHe I] W,, Beca fy-+... +7; = 2n, TO 4e- 


a=1 
HbI CYMMbI (2), PaBHOOTCTOAMWe OT HayaJla HU KOHIa, AakoT pW YMHORKeHNHN 
Ha OCTaJIbHbIe KJIaCCbI Wr, O]MHaAKOBBIe pe3syJIbTaTBHI. CuleqOBaTeJIbHO, lipu BbI- 
QHCJICHHH COOTBETCTBYIONLErO BbIveTa OHH MOryT ObITb ‘OTOPOLMeHET, WM KJIacc 
Wr MO2KECT ObITb 3aMCHe€H HYJIEM, eCCJM f HeYeTHO, HU Cpe/JTHUM QJICHOM 


‘= ete Ja’ ole Jo ae, ecm rf = 2s. [na mpaBou %e uacTu 
n+41 
S 


YaCTH HMeIOT OMHAKOBbIe BBIYETHI, UTO H WOKa3bIBaeT (bopmyuy (1). 
o>. JUOKdasatéHbc? Bo cooTHomeHua K,=K;. Tlyers m*, a?—; 


jp a os <i ‘ 
b"—-?__ocuosubie A-Kslaccbt mod 2 maoroo6pasuii M", A® 1, B®; w,, u,, vp — 
Kgaccbr Ulrudeia — YuTuHu 9THX MHOrOOOpa3Hl; U;, Uy — HOPMaJIbHbIe KJIaCCbl, 


W@W, = 0, ecm fF HEYETHO, H Wes =( jes CreqoBaTesbHO, sleBat HW mpaBaa 


why 2 Ayes h 
—ompejlesinemble BJIOKeHHAMH i: A hoe View B a odVT oo lOnmBIG KOCbIe 


i = 

Mpousseyenua c Oa3zamu A”, B”, onpeyessemMble STHMM BJOXCHHAMH, AB- 

JIAIOTCA CYMMaMH (B CMbICJIe YUTHH) TaHreHIWa/IbHbIX MW HOPMAJIbHBIX KOCBIX 

Npowspeyenuli, HW UX XapaKTepcTHYecKHe KJIaccbl CyTb iw, UH j'W,. CieqoBa- 

SOnEHO, 1 W, =U, UU, J Or= Up-b Up 40, + Opes (= T, 2,...) Cy 0): 

V3 opventupyemoctTu A*™ Gi ror cbakTa, uTO Kulaccbl f,a"—1, j,b”—-? mBolicr- 

R SI es 2 . 

BeHHbI B M" kaaccaM @,, Wi, ClenyeT, TO Uy =0, vy =0, vg =v}. Takum 
O6pa30M, OKOHUYAaTeJIbHO: 


PW, = Uy + ya, (Uy = 0); jw, = 0, + Up— 20}. (3) 


DTM paBeHcTBa MOryT ObITb HHAYKTHBHO pa3pellleHbl OTHOCHTEJIbHO U;, HU Up 


Uy = 1°, (Wy,.--,W,r)3 Up =f be (@1,.-- Wr), (4) 


| 
KOrO IIpow3BeqeHHA § = II u,, Beca k—1 cywlecTByeT TakOH OJHOPOJHDIM 


rye ©, ~, — OMHOpOAHbIe MHOTOUeHbI BeCca fF. V3 (4) cneqyer, uTO MA BCH- 
1 


a=1 


MHOFOWeH © (W,,...,Wp—1) BeCca k—1 Mu jaa BCAKOrO Mpon3BexeHHA Y= 
m 

= II Us, Beca k —2 —vakol oO,HOpOgHEI MHorowleH $(Wy,..- ,Wp—2) Beca 
B=1 { 
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b—2 aro t—i"9, y= boEem M" €K3, 10 
(e gQe-t) = (i*9, qk—1) — (9, olen.) — (Wyo, mi) — QO, 


(4, 0) = (jh, OF) = (b, 1,082) = (wih, m') = 0. 


3ITO 3HayHT, YTO y A® nu B® sce BprueTbI! paBHbl HyJIO, T. €. 4TO 
ja" = 0 u [BS 0 ere, 0 M* €K,. Taxum o6pasom, K, C Ky. 

Ilycrb tTemepb M* € K,. Vs (3) cnenyet, uTo ©, B copmyve (4) MOoxHO 
MIpeACTaBUTb B Bue W,-+ WO, 1, Te @r—y—MHOFOWIEH OT Wy,...,Wr—t. 
CaeqOBaTesIbHO, © B (popmysie =i" MOXHO MpefCTaBHTb B BHUJe p+ WiX, 


Te p= I Wy,» A XY —MHOFOWIEH OT Wy,..., Wp—s. @Mopmysa (3) nMo3sBoAeT 
a=] ¢ 
mpencTaBuTh j x Kak HekoTopbili mHorowmeH C(v;,..-, 0x2). Tak Kak p= 


=O+Wy; TO 
a k—2 
(w,p, m") = (,9, m*) + (wey, m*) = (6, a") + (4, 6°) = 0. 
STHM OKa3aHO, TO y M® sce W,-BbIUeTbI PaBHbl HyJIO, T. e€. YTO 


M" €K,. Taxum o6pasom, K, Cc Kg. 
4. Jloka3areabcerBo cooTHomeHua K,C Ks. Jloctatouno joKa- 


p 
k Sieh h 

3aTb, UTO eCJIM M" €K, nM = >, [NV], rae [NV;]—nonapHo pa3suiMuHbIe 

i=l 
oOpa3yrolywe BTOpOrO pola, TO [M"] =0, tT. e. p=0. Tpeqnonoxum cnaya- 
I 

ga, uro Bce [N%] — cneynanpupie oOpasyronlve, WH nycTp [Vj] —crTapmasa us 
h h 

Hux: ecm VG =iPR (f)eX PRO) Xo X BRUT) PN SPR (5) XK PRGA 

1. SCPR (Sn); 2 UpHieM (bls Wie fy raat. eis eee 

To = Sy IPH *<CB, rg Se, TO fg >>Sg. OnpegemmumM romMOoMOpdHv3M KOJIbIia 

CHMMe€TPHYeCKHX MHOroyIeHOB OT ¢,,...,¢p Hal] MPOCTbIM NOJIeM XapakTepu- 

cTHKH 2 B KObIO V-romosorui mod 2 mHoroo6pasua pasMepHocTH Rk, OTHOCA 

r-H 9JIEMeHTaPpHOH CHMMeTpHyeCcKOH (pyHKUMM KJlacc W,;; OO6O3HaYMM Yepes oc (r) 

KNaCC, OTBeYaIOUM MHorowneny fy -+...-+ th, HMONO*KUMt = o (1) o (ry; —1)X 

xX o(f2)...6(r1). DTO—OHOpOAHEIM MHOTOUNeH Beca k OT W,...,Wp H, 

Tak Kak o(1) =Wy,, TO COOTBETCTBYIONIMHM BbINeT E€CTb W,-BbINeT. CyeqOBa- 


tTembHO, Juan MM" on papen uymto. Kak nokaspBaer Bbruucnenve, qua N* un 
Ni peenteeg > 1 OH paBeH, cooTBeTcTBeHHO, | u 0, H COOTHOINeHHe [M"] = 
= \\[N%] jaeT O= 1. 

Ilyctb Tenepb [NV] — npousBombuble oOpasylouyHe BTOoporo poya. Kaxyaa 
M3 HUX MMeeT Bu [O] X [NV], rae O—oOpas3yromlax mepporo poya, a N— 
cnelaJibHad oOpasyioulas. Co6pap usenbi c oqMHakospmu O, nowyuum [M"] = 
= > 107] x [Mj], rae [O;] nonapHo pasiuunpt, a [M;]—cymmpl cneunap- 
HbIX OOpasyroulMx. Ilocrpoum yma M; nogMuoroo6pasua A; u B;. Ananornyu- 


HBIMM MOJMHOrooOpasHsMH VIA D0; x Mj; MoryT ci1yxHTb > 0; x Aj u 
PaO} x B;, MW, Tak Kak 0; x M; BMecTe c M" sxomur B K, =.K,, ro ey On 


x A|| = 0; > Oi B,| =0. Ho 970 Bo3M0xHO JIMWb Mpu ycuoBHH, 4TO 
[A;]=0, [Bj] =0, T. e. muum mpu ycnosuu, uto M,;€K,= Ky. Coraacno 
OKa3sanHOMy B lipeblqyulem oOpasile, orcioya cuenyer, uTo [M;] =0; Takum 
o6pa3om, [M"] =) 

5. LokasateaberBo cooTHomenuan K, CK,. Ilycrp mM aN 
a nyeth EF tt mHoroo6pasve c Kpaem M"-+ Mi, rye Mt — OpHeHTupyemoe 
MHoroo6pasue. Tlocrpoum B L*t OpHeHTHpoBaHHOe HoAMHOrooGpasue A“, culy- 
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xallee k-MepHbIM (lemouKcHeHHbIM) A-uuKksom IIrndens. Jlauee, TIOCTPOWM 
BA" loyMHoroo6pasue B*—", cayrKanjee A-niKmOM (mod 2) oco6eHHocTet 
BHelHero BekTopHoro noma ua A” p L"*t*, Benegcrsne OpHeHTupyemMocrTH 
Mi‘ noxmuoroo6pasua A* wv Bt moxno BbIOpath Tak, UTOOb! OpHeHTUpo- 
BaHHbIM KpaeM WIA AG CJLY2KUJIO Aa KpaeM WIA Bi CJLY2KHJIO Bas, 
Tlostomy A*-*~0(sx) u B’-? ~Omod2 (sn), 7. e. M" 6K. 

6. CneqctTBuA OCHOBHOH TeOpeMH. 

A. B anze6pe R npouseedenue Heopuenmupyemoeo aaemenma Ha opueH- 


MuUpYyemol INeMeHM, OMAUYNOLUL OM HYAA, ecm’ Heopuenmupyemolli anemenm. 
QTO cileqyeT, Hampumep, us papencrBa K, = Kg. 


B. Ecau M* ~ (0 mod 2 (su) u 2M* ~0 (Bu),to M* ~ 0 (pu). 

AoKkxasateapctTsBo. Ilycts L*** __ opventupopannoe MHorooOpa3ue 
c Kpaem 2M" uv M**" — yeopuentupyemoe 3aMKHyTOe MHOroo6pa3He, B KOTO- 
poe mpespamlaercs mHoroo6pasue L**! npu ecrecrBeHHoM oToxKjecTBIeHHH 
ABYX 9K3eMIVJIAPOB MHOrooOpa3sHa M", cocrapastouyux ero Kpait. M* CLYKUT 
k-mepnpm A-nuxaom Irudeas muoroo6pasua M**? y o6nagaet B M**! puem- 
HHM BeEKTOPHBIM MoJIeM 6e3 oco6eHHOcTel. CyneqoBaTebHo, M*'éK,, M, Tak 
Kak K,=K,, to M* ~O (au). 

C. B S* nem anemenmoe KoHeuHO2o nopsxOKa, KpamxHoeo 4. 

Tloxa3sateapersBo. Tycrs 4mM*~0 (BH). [lomoxum Mi = 2mM"* . 
Torgza Mie) mod 2 (Bx), OM (BH). CneqoBaTeJIbHO, Mix 0 (BH), H 
4m ue ectb nopsyqoK mHoroodpasua M". 


Komomeuckuli nelarormyueckult Ilocrynusto 
HHCTHTYT 20 XI 1957 


WHTHPOBAHHASA JIMTEPATYPA 


WB, A. Poxan au, JAM 89, 7691953). 2 Re Thom; Comm, Math. Gelvi: 
28, 17 (1954). 2A. Dold, Math. Zs., 65, 25 (1956). 
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Jloxnayn Aragemun nayk CCCP 
1958. Tom 119, Ne 5 


MAT EMATHKA | 


E. T. CMOPKAUEB 
HEKOTOPbIE BHJbl JIOKAJIbHbIX HOMOTrPAMM 


(IIpedcmaeneno axademuxom A. H. Koamoeopossim 380 XI 1957) 


B pa6orax (3,2) noKa3aHo, 4TO wmOOad MOCTATOUHO TlaqkaH B TOUKE X44, Yo 
pynHkuua z= (x,y), Takada, uTO Fi. (Xo. Yo) 9, Fy (Xo> Yo) £0, HOMorpacu- 
PpyeTCA B OKPeCTHOCTH 2TOM TOUKH C TOYHOCTHIO WO MaJIbIX 6-ro NopsAyKa. 
[Ip 3TOM BeJMUHHEI %, %,, Bo, Ys; — KOSPDUIMeEHTHI B CTPOKaX oOnpeyeJuTeIA 
Macco, ocymecTBImtollero 9TO HOMOrpadHpoBaHhe, OCTaIOTCA MPOMSBOJIbHBIMH. — 

B paGore (2) qoKasaHo, 470 py fix (Xo, Yo) FEO, Fy (Yor Yo) 0, P (Xo Yo) 0, | 
rye P (x,y) —HomorpaduyeckuH uHBapwaHt Cen-PoOepa, MOxHO BCerja Tak | 
NOLoOpaTb SHAYeHHA KOSPPHIUHEHTOB 1, %, Bo, Ys, YUTO Z2=/f (x,y) OyzeT | 
JIOKaJIbHO HOMOrpactpHpOoBaTbcaA C TOUYHOCTHIO WO MasibIx 5-ro MopsyKa HOMO- | 
rpamMon Kon. 

B nactosijeH 3amMeTKe, 0 aHamorMu c (*), paccCMaTpHBaloTCA BOMpPOcbI 
oO HOMOrpacbupoBaHHH dyHKunH z= f(x,y) c TOUHOCTHIO WO MavibIx 6-ro mo- 
payKa HOMOrpaMMOH C OHOM MpAMOJIMHeHHON wWkKaoH H O HOMorpadupoBaHHu 
C TOUHOCTbIO JO MaJIbIX 6-ro nNopsyKa HoMorpamMMoH KuiapKa. 

Teopema 1. Jlocmamouno enadKaA 6 MO4LKE Xo, Yo DPYNKUUA z=f (x,y) 
maka, 4umo fr (Xo, Yo) «0, i (Xo, Yo) HO, P (Xo, Yo) #0, npedcmasanemca 
6 OKpecmHocmu amoti mouKu C mouHOcmMbIO OO MaAblLx 6-20 nopxOKa HOMO- 
2pammoll C NPAMOAUNEUHOU WKaAOLL xX (WKaAOlL Y). 

Jloka3aTe€AbCTBO NMpopeyem AIA cayyan wuKalb x. TlonoxuM, 4TO 
NOAXOMAULMM JOMYCTHMbIM mpeobpasoBanHem (7) PyHKuUUA z =f (x, y) mpuBese- 
Ha K BUI 


Z=F(X,Y)=X+Y + XY (X — ¥) Goo + GioX +.-- + Go3sY3) + 0(0°),(1) 


Pen VX + 2, 
Ilogctapiaa Z u3 9TOM (POpMyvIbI B ONpeyesMTeJIb 


QMX +a,X?+... {+ ayX + a,X2+... 14 
A = {0X + boY2 +... 1+6,Y +68,Yy2+... 4 (2) 
VoZ LE C3Z3 qrooa Vol? = y3Z3 -+ fate 1 


M IIpHpaBHuBad B pasioxenHuu A mo cremenam X,Y Bee koadxpuliMeHTbI pH 
yleHax MOpayKa, MeHbIuero 6, K HyJO, NOyYMM usBecTHHIe Popmywab Kpeii- 
Heca u Ali3eHuITaT WIA Qy,...,Ya- 

Ilorpedyem tTenepb, 4TOObI HOcHTeeM Wkalbr X Obiwia mpamas. Ilyerp 
ypaBHeHHe HOCHTeA UiKasIbl X B MOCKOCTH HOMOrpaMMbI CO uMeeT BHI 


y=Ro+d. (3) 


OueBuHO, TOra NOJDKHbI BbINOMHATLCA COOTHOMIEHHA MexK Ly KoadunnenTtamn 
pa3JIOxwKeHHH B TepBol cTpoke onpeyemutTena A 


OM TU Ah ee (4) 
Hcksouaa k u3 ypapHenuit (4), naxoqum 
aq ay Q tH ay ay Ag Ay 
Se a a eee (5) 
Qz Ae ag As a4 Aa ag a3 
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Iloqcrapisa B (5) Bprpaxkentua tTpeOyemprx KOSPPHUNEHTOB Yepes a, oy, 


Bo, Ys U3 cbopmyt Kpelineca (2), MoxHO HanucaTh cuctemy 4 ypaBHenult c 
4 HeH3BeCTHBIMH «,, %, Bs, Ys: 


Xe = Cee 
se 1 got — 4y3 — */2%482 + ?/sGoo% ++ *°/s41o — */39o1 = 0, 
ca o/c aa 20173 ae CASS an VI eqooki Se 5/301 410 a "1301901 ==), 6) 
( 
Foe i Cm == 2015 -— Wes + ?/sGoo%1 Ss */sqo0Be + 4/301919 + 
+ 1/6%1901 + 4420 Ys Jor — 3411 — S000 a= \)s 


Eca goo = — 44 P (Xo, Yo) Xo Yo (2) OTMMUHO OT HYAA, T. e@. P (X05 Yo) 05 
TO cucTema (6) copmMectHa H oOsajaeT CJ MHCTBCHHBIM pellieHHeM: 


3959 + 3911 — 4420 — oe 
ae > 13 = */6G1o —4/3901- 


%=0, a=0, B= /, 


Tak Kak a, =1, To R=O u, Kpome toro, d=1. Haiizenupie 3Hauenua Ge, 
%, Bo, Y3 MOACTaBsIsem Tenepb B opMystb Kpelineca u BEIEecasem Koa(pipu- 
WMeHTHI Q1,... , Y4, HEOOXOAMMbIC [id HOMOrpatbHpoBaHHA JO MasibIx 6-ro mo- 
paqka. Kosdppunnent «; Haxoqutes m0 dopmyse (4). 

AHaJIOTHYHO MpOBOAHTCH WOKAaZaTeMbCTBO JA IpAMOJHHeHHOH Kab Y. 

Hspectuo (#), uto gz, 43 (1) BbIpaxkatoTCa yepes HOMorpaduyeckue MHBAa- 
puautpr S(k, m), P, M. Boipaxaa HeoOxomumple KosdpPullMeHTb “3 oMmpese- 
JMTeIA (2) yepe3 32TH HHBapHaHTbl, MbI. MOX%KEM CTPOHTb STOT OMpeseUTeb 
mo dyHKuwH z2=/ (x,y), MMHYA mpesqBapuTembHoe mpuBemeHwe ee Kk 
Buy (1). 

aa cya mpsamMomMHehHow wKanbt X 9TH KOIpPPHIHeHTbI UMeIOT BUT 


a; ==1; b,==1, ot == 0, Upas OP O30. On =="(). 
S (2,0) + S (1,1) — (PM)? aa 


t=O, Bo="V 


PM 
a eke Yb SB OF SUD + omy (ies 
Get, S (2,0) ata +5 (PM) x2, 
Peet 5S (2,0) 45 ee + (PM)? <2, 
ee, S (2,0) + sae <2, 
%=0, Bs = —*/3[S(1,0)+S (0, Di Xo tgeireces? e150) xae 


Guan f6S8 (150) + 8 (0,1) xe, 0s = fon (228 (1,0) + 15S(0,1)] x0, 


ee age tS ( 160) acS)(OnL) Ievns eet =O 
S (2,0) + S (1,1) — (PM)? |? 
p= [ral (2,0) + S (1,4) = ( “y+ 


PM 
4.1/4, [— S (2,0) + 3S (1,1) + 48 (0,2) + 13 (Pm)y} ee 


S (1,1) — (PM)? 
wa "hs |= (2,0) + S (4,1) —( a 


PM 
+ igo [S (2,0) — 38 (1,1) — 5 (PMI x, 
88i 


=e 


f $(2,0) +S (4,1) —(PM)? |? 
a = [an |= at = ( = 


LA [7S (2,0) O1S (een 2) 4 (PM) )} x0, 


S20) 425101) (PM ek, 
be = [Ha (2,0) + i ( 5" 


+ "Yao [52S (2,0) + 6S (1,1) — 31S (0,2) — 124 (PM)*}} ts 


= {gq | S204 SC — MET 
=| [nso | Pit 


iL aii 20 OSMAN ) eS (ORD) aE A (PM)?)} x, 


Breen M=—fy/fx, M=1/M. Haxogum snauenne % = 1/fx(X%o, Yo) 
rye Ay=+0—npon3BobHoe unc. 

Teopema 2. Ecau P(x, Yo) =0, no P(x, y)==0 6 «nmbot oKpecm- 
HOCMU Xo, Yo, MO HOMOZpag@upoeanue OO maavix 6-20 nopsOKa Cc npAMO- 
AUHeUHOK UKaAOti X 6O3MORCHO NPU YCAOBUU 


S (2,0) + SJ) + (PM)? = 0. (7) 


JlokasateuabcTBo. B WCKMIOUHTEMbHOM CAYYae oo = P (Xo, Yo) = 9 
cucTeMa ypaBHeHuli (6) uMeeT Buy 


to = 1/occs, 


oa V/goct — Ays — "018s + 19/3919 — 7/3401 = 9, (8) 
a Vey — 20173 + 1/,03Bs + */3%¢1919 — 7/3%1Jo1 = 0, 
= ey — 20173 — 1/4048. + 4*/5%1G10 + 4/6%1901 + 4429 + Jor — 3911 = O. 


SameTuB, YTO ycOBHe (7) TOXKMeCTBEHHO YCMOBHIO 4429 + Gyo — 3gu1 = 0, 
3aKJIOYaeM, YTO MPH BbIMOJHeEHHM ycoBuA (7) cucTema (8) CcOBMecTHa H 06- 
JiajlaeT pellieHHeM 


%=0, %=0, ys =°/610—1/3 Jor, Be MPOMSBOJIbHO. 
Teopema joKa3aHa. 
AHaJIOrv4uHO MOX%KHO JOKa3aTb STY TeopeMy JIA CAyyaa MpAMOH wKasbI Y. 
Teopema. 3. Jlocmamouno erddKasn 6 MOUKe Xo, Yo PyNKyua z=f (x, y) 


maxasn, umo fr (Xo> Yo) HO, Fy (Xo Yo) #0, P(%5.'G5) F=0; Onn KOmopon 
6 smo mouKe 


[S (2,0) — S (0,2)] MP + [S® (1,0) — S2(0,1)] +(4MP)> = 0, (9) 


npedcmasasemcA 6 OKPeCMHOCMU Xy, Yo C mMouNOcMo1Io Oo maavix 6-20 no- 
pAdKa Homoepammoti KaapKa. 


Jloka3atTembcrBo. Ypapnenue o6ulero HocutTenA qa wKan X u Y B 
mockoctu CO7 6yteM uckaTb B Bue 


Asse + 2Ai3e7 +- Ago? +- 2Ai3$ -- 2Ao37 +- 1=0, (10) 


Ilyctb ¢ H y MpMHuMaroT CulefyioulMe 3HaueHHA: JIA wKanEE X & =a,X-+ 
+ a,X? + agX3 + ayX*4, = 1 + a,X + aX? + «3X3 + 0,X4, aa Kan Y 
E= OY +b,Y?+6,Y? + &Y4, n=—1+BiY + BY? + BY? + BY! 
Tlogqctapaad sHavenua € u q WkKanbr X, a 3aTeM Wwikasbl Y B ypaBHeHHe (10) 
M IIpHpaBHHBaxt KarxKbIt pas Bce KOS PpHUMeHTbI! Mpu useHax Jo 4-ro n0- 
PAKKa BKJNOUMTCIbHO K HYJO, MbI Nosyunm 10 ypaBHenult c 9 HeH3BeCTHbIMU 
Aj1, Aja, Azz, Aig, Ass, %1 %, Bo, Y3- OTA CMcTeMa MMeeT BHI 
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Ag, + 2A,3 + 1 =0, Ag: —2A.3-+1=0, Ay + Ais — % = 0, 
—Ay, + Aig+a%,=0, Ay si 2 (at — a.) =0, Ay-+ 2 (aj + Bo) = 0, 
Aye, + 2aj — o64%5 + A182 + 813 — 4/3 doo%s — 7°/3q1o + 5/3401 = 0» 
— Ayia — Qa ++ O4O%q — 018, — 83 — 4/34y9%1 — 8/3419 + *°/sdor = 9, 
— Yea ae 7 [aie aie 2/5002 — 1/301 Joo — Va2Ayix; + 4ary3 — (11) 
— 7/302 + 1/3282 — */3%1910 — */s%9o1 + °/s%24o0 — °/382900 + 
+ °/3Ai1% + 4/3418. + 6qo0 — 2A31909 — 8420 — 2402 + 6411 = 0, 
oe 1 gay a 2 /eai0s =< 7/o%718. aly 11/5041 Jog os 1/y2Ayi%y + 4ayyv3 — 
a 7/280 + */3%>B2 — 1/301919 — 8/0191 — */s%24oo + */s224o0 — 
— "/3Aq1%2 — °/3Ay182 + 6G00 + 2A119 90+ 2429 + 8402 — 6911 = 0. 
YunTbIBad TOXeCTBEHHOCTh ycJOBUA (9) ycnosutio 7/, (Gig dex) a 


2 
+ 12400 — 6400 (20 — Jor) = 0, B3aMeyaeM, 4TO MPA BIMOMHeHMM yculoBNsA (9) 
cuctema (11) copMecTHa H OOslaqaeT eCAMHCTBEHHBIM pellieHveM 


Ay =2(% — ai), Ay=%, Ay =j—1, Ajyz=0, Ars = 0, 
7); 410 — Joi 
[> Joo 

a= — 8, = */, (G10 — Gor)” 15/, 920 wee Seg: 1 


2 
oO Joo 


CG) Ss ae ’ 


> Ys ="/4 (G10 + Qo1)- 


HaliqenHple 3HayeHHA 01, %, Bo, Y3 MOAcTaBaem B (bopmysbi Kpelineca 
WM BbIUHCJIACM KOS@PHUMEHTHI Qy,..., Ya, HeOOXOAMMbIE JIA HOMOrpadupoBa- 
HAA flO MasbIx 6-ro mopayka. a, u $; HaXOMATCH M3 ycsIOBUA, YTO B (pop- 
mMysie (10) mpu HOBBIX yxXe € H y KOSPMUMeHTHI pH yeHax 5-ro u3sMepeHuA 
paBHbI HyJ0. Teopema joKa3aHa. 

Teopema 4. Ecai P(x, y,)=0, Ho P(x, y)s=0 @ Ambo oxpecm- 
HOCMU Xo, Yo, MO HOMOepagduposanue Oo maavix 6-20 nopAxOKAa no KaapKy 603- 
MODCHO Npu CAeOyrowUx ycaoeuax: 1) uxXeapuanmel Bumnep paénol ny aro; 
2) 5(2,0) + 2S (1,1) + 8 (0,2) + 2(PM)*? =0;3) P,-0, P,-0. 

Woka3atTeabctTBo. Paccmotpuym cuctemy (11’), nomyuennyto u3 (11) 
IPH do) = 0. BbmomwHeHwve nepporo yCuIOBHA TeopeMbl O3HayaeT (?), 4YTO 
9io = 4o1- BTopoe ycmoBve TOXKJeCTBEHHO yCIOBHIO 5qe9 + Ogos — 6qy, = 0. 
TpeTbe ycuIoBve TeopeMbl, yUHTLIBAaH CBA3b Mexyy P(X, Y) u P(x, y) MW UX 
IIPOH3BOXHBIMH, a Takxe sleMMy 3 u3 (%), o3HayaeT, YTO Gyo = Gui 0. 
Orcioya cileyeT, YTO MPH BHINOIHeHMH yCJIOBHH TeopemMbI cucrema (11) coB- 
MeCTHa HM OOJIajlaeT Ce yIOUuMM pelleHHAMH: 


Ay, = 2(%—43), Arp=%, Axs=—1, Aig=0, Arg = 0, 
— 6911 — 8q20— 2992 __ 2929 + 8q02 — 6411 eS 
a= = ? ieee Xe, 
q10 qo1 


Y3 = Yodip = 1/2901, + %s MPOH3SBOJIbHO. 

Teopema loKa3aHa. 

Ilpo6embI, pemieHHbie B HaCTOAMeH 3aMeTKe, a Takxe B padore (%), ObIuIn 
MOCTaBJIeHbI Mepeq apropom C. B. CmupHopbim 4 pelliasicb mo ero Hay4- 
HbIM pyKoBoJcTBoM. Ilompsyscb cayyaem, mpyHouy C. B. Cmmpxosy r.ry6o- 
Ky!0 OarojjapHoct. 


XaOapoBcKult TrocyAapcTBeHHbllt Tloctynuao 
meqarormueckuli HHCTHTYT 29 XI 1957 


IMTHMPOBAHHAA JIMTEPATYPA 


1M.A. Kpetinec, H. Z. Atsenmtart, JAH, 95, Ne 6, 1137 (1954). 
_Kpefiuec, H. J. AtiseumtTat, Matem. cOopx., 37 (79), 2, 337 (1955). 
.CmMopkaues, JAH, 113, Ne 4, 762 (1957). 
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Jlokxagm Arkayemunu nayr CCCP 
1958. Tom 119, Ne 5 


MATEMATHKA 


4. SOA, T. FPYCCH u B. MOEHAPY 


OBOBLIEHHbIE PEWIEHHA KBASHJIMHEMHOTO 
AK@PEPEHWWMAJIbHOrO YPABHEHUA 
B BAHAXOBOM TIPOCTPAHCTBE 


(IIpedcmaeaexo axademuxom C. JI. Co6oaesoim 26 XI 1957) 


1. PacematpuBaetca ypaBHeHHe 


= A(t) x (2) (1) 


B upocrpauctpe Banaxa X, rye A(¢t)— WHMHeHHbIe 3aMKHYTbIe OMmepaTopbl 
c noTHbIMH B X OOmacTH Day, YHOBJIETBOpAIOMIMe YCJIOBHIO: 

C I. Cywecmeyiom nocaedosameacHocmu Jpn uldemnomenmuHolx onepamopos 
makue, amo Jntlm =O npu nem u, Kpome moeo: 

1) JT=Jy+J.+...+dn+... (psd cxodumca cuarono). 

2) dpAlt) SAE) dn (LOG, 0). eels cra. 

3) A(t) Jn oepanuuen 6 Xin) =J p(X). 

4) A(t)Jn Henpepoleen no Hopme 6 Xin) Oran tE(a, 6), n=1,2,... 

Bo3mMoxHO, uTO 3ayaua Kom jd ypaBHenua (1) He wMeer pelleHHa pH 
BC€X HavaJIbHbIX YCNOBHAX Y,)€X. PaccmoTpHM mpocTpaHcTBo X nocJeqoBa- 
TeIbHocTeH x = {Xn}, THE Xn € Xin), C€ CeMeHCTBOM NOJyHOpM 


Pryny... np (x) = sup (|Xn, |, Cr | Xn, ||); 


re (My,..+ +» Mp) — MOOat KOHeUHaAd COBOKYMHOCTbh HaTypasIbHbIX YHCEM; Co- 
oTBercrBue X—>{JpX} =x sABMAeTCA HeMpepbIBHbIM U380MOptu3MOM OT X Ha 


X ex (¥ spnaerca 3amprkanuem X). 
[IpucoequHuM K ee t ypaBHenne 


& = H(t) x(t), (1') 


rye A(t){Xn} = {A (t) xn} — mpogomKenne A(t) B X nO HempepbiBHoctu. 

Teopema 1. 1) Sadavwa Kowu Onan ypaenenua (1) umeem pewenue, 
u npumom eduncmeennoe 6 (a, b), ONA ANOObLX HAYAALHOIX OQAHHOLX U3 X. 

2) Sadawa Kowtu Koppexmna @ X, m. e. Ha sn60m codepocawmemca 6 
(a, b) 3amKnymom uNMepsane pewleHue 3aeucuM HenpepvleHO om HadaAoHOZO 
3HAUEHUA PABHOMEPHO OMHOCUMEeAbHO ft. 

3) Ecau x(t) — petenue sadauu Kowu daa (1), x(c) = Xo, mo n(n 
pewexue sadauu Kowu das (1') x (c) = Xo. 

Orcioga culetyeT, uro sagaua Kowm naa (1) uMeer He 6onee omnoro pe- 
IICHHA H YTO 9TO PelWeHHe HeMpepbIBHO B8aBHCHT OT Ha¥aJIbHbIX JaHHbIX, eCJM 
paccMaTpuBaTb ee B X. Ecum HayasbHoe 3HaueHve mpuHayexut X, TO pe- 
menHe 3ajaun Koum aaa (1’) aBusterca o6o6uleHHbIM petmeHHem ya (1). 

Bpeyem cueqyiomlee ycJoBHe: 

C Il. Cywecmeyem gyrnxyun y(t), cymmupyemaa Ha m060m uxmepeaae 
[41, b1] C (a, 6), maxas, umo Oana ab0e0 2 >y(t) [el — A(t) cytyecmeyem, 
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onpedeneHo Ha ecem X u yOoeaemeopsnem Hepasencmey * 
" il 
lel — A) IAI< ov) oe et ee aaa) 
Teopema 2. Ecau A(t) yoosremeopsem ycaosuio C II, mo: 
1) Pewenue sadawu Kou dan (1') npuxumaem suauenua 6 X oaa na- 
4ANbHOIX BHaAYeEHUL U3 X. 


2) Pewenue HenpepoieHo @ X Onan t >c. 
3) Ecau x(t) — pewenue sadauu Kowu dan (1') makoe, umo % (c) = Xo, 
t 


XoEX, mo dan t>c_ |x (t)||< | xol] exp [\y@ar]. 


c 

Cuaexctsue |. 1) Pemenue sagaun Koum yaa (1’) c Hayanbubimu yc- 
JOBHAMM B X uM paccMaTpHBaeMoe B X ABAAeTCH OOOGUCHHBIM pelieHHemM 3a- 
yaun Koum faa (1) B cmpicuie C. JI. Co6ouepa (?). 

2) OGo6uleHHaa 3ajaua Kou Koppexrua. 

O6dosnauyum T(t, s)x (t >s) o606meHHoe pemieHve s3aqaun Kou taxoe, 
uto T(t, s)x->x upu t+s-+0. 

Cie RCTS Val IAL Sl (Shy) (A, a be see 

2) T (t, 8) CHIbHO HelIpepbIBHO Ha TpeyrosbuHKe ¢, sE(a, 6); t>s. 

t 


3) ITE, 8) |< exp [\ var]. 


N 
co 
4) Eom x € U > Xn), TO T(t, 8) Xo ABUAeTCA pelleHvem 3aqauu Kouwm 
N=1 p=] 


yaa (1). 
B noctrpoenuu Kato (1) MHoxectTsBo {x}, qua Kotoporo T(t, s)x aBaaeTca 
pemenvem yuia (1), copnagaeT c Daw) = Dat). B Hallem cayyuae BO3MOXKHO, 
N 


oo 
uTO Da it) Da), HO BCerna U >) X(ny © Dao), WpHyeM YacTO BKJOUeHHe 
N=1 n=] 
ABJIACTCA CTPOrHM. 
Bree culefyloulee ycuJloBne: 
C III. ycmo eoinonneno ycaosue C Il u y(t)<y<0o u nycme y, — 
HauUMeHoUee 4UCAO MaKoe, 4MO: | 
1) [el —Avny | (1)? cywecmeyem @ Xn) uonpedenen na ecex Xin) NPU e > {n 
(A, (t) seanemca cyocenuem A(t) Ha X(n)). 


2) Ilef —AmOMI< =, t €(a, 0). 


Ilycme, Kpome mozo, Min) = max || A(ny (4) | 
t@(a, b) 


co 
Tozda >) Maye" < 00. 
n=1 
CyulecTBy!oT OMepaTopbl, yOBueTBOpsIoNive 3sTHM ycaoBuamM. Hampumep, 
ecum X —mpocrpancrso Tumb6epra un A(t)=B(t)N, rae N — HOpmaabupt 
HeOrpaHH4eHHbI ONepaTop, CMeKTp KOTOporO HaxOfuTCA B yrvie, MeHbUIeM 7, 
TIpHyeM OTpHaTebHad mosyocb Ox CJIyxKHT OMCceKTpucoH sTorO yrula, a 
B(t)—crporo MomoxuTebHbIM OMepaTop, HeMpepbIBHbIi 10 HOpMe U TaKOH, 
uto B(t)NCNB(t), to ycnosue C III Bpimonmuexo (*). 
Teopema 1’. Ecau ycaoeue C III eoinonneno, T(t, s)x aeanemca pewe- 
nuem sadauu Kowu Onan (1) npu x €X, ts. 
QTOT pesyIbTaT aHaIOrMyeH CBOMCTBY, MMEIOIeMy MeCTO JIA HEKOTOPbIX 
napaGomuueckux ypaBHenuii MW. I. Merposcxoro (*). 
2. PaccMOTpHM ypaBHeHHe 
H = A(t)x +f 2). (2) 
* Cayuat y(t) =y cm. (*). 
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[Ipeanonoxum, uto A(t) yqoBnersopset ycnosmio C II u uro f(t, x)—He- | 
ipepbIBHoe oToOpaxKkeHue (a,b) x X B X. Torga smo6oe pellenve 3aqaun © 


Kou qua (2) x(s) = Xo, X% EX, OyyeT pemtenvem * ypaBHeHHA 


t 
x(t) =T (t, 8) xo+\T (t, DF (% x (2) at, (3) 


Ss 


HM, HaOOOpoT, sOOOe pelleHHe STOO ypaBHeHHA ABJAeCTCH pellleHweM 3aauH 
Kouwm fia ypaBHeHua 


a = Ala) + Fe 3) 


u3 X (oveBHyHO, | ompeyeseHo ToubKO Ha (a, b) XX). 
puBaTb pelleHve (3) Kak O6O6MleHHOe pelieHHe Jia (2) 

Teopema 3. JIycme s€(a, 6) u S—wap @ X c yerampom 6 xo. Ecau 
f(t, x) onpedeneno u Henpepwieno na (a, b)XS uf (t, x) =f, (t, x) + felt, x), 
ede f,(t, x) Komnaxmno u ||fa(t, x) —fa(t, WICK @)o(|x—yl)s K (2) cym- 
Mupyema Ha (a, b) u w(z)—qynKyua muna Oceyda (8,"), mo cywecmeyem 
unmepeaan [s, b) < (a, 6), 6 Komopom (3) umeem no Kpatineti mepe OONO peule- 
Hue X(S) =X. Ecau fy=0, amo pewenue eOuxcmeenno. 

IIpu OKasaTebCTBaX HCHOWb30Baach CleAyiowlad JIeMMa. 

Jlemma 1. JIycme C —npocmpancmeo nenpepoienoix na [0, T] dyakyuti 
co sHaveHusmu 6 X u F —omoOpanceHnue OepanudeHHoed 3aMKNYMOeO MHO- 
#cecmea M CC 6 ce6n, yooeremeopsuowmee OrR U,V EM ycaoeuto 


EcTecTBeHHO paccMaT- 


| Fu(t) — Fo |<) K (eo (lu) —9(2)[) de, 


ede K (t) cymmupyema na [0, T]; o(z) — mdyxxyun muna Oceyda. Toeda ypae- 
Henue u= Fu umeem pewenue 6 M, u npumom edurncméennoe **. 

Teopema 4. B ycaoeuax meopemot 3, ecau f(t, u) yooeremeopaem na 
(a, b)x X ycaosuro |f (t, x)||<K (t)@(||x]]/), ede K(t) cymmupyema Ha aw- 
dom unmepeane [ay, by] C(a, 6) u w(z)—dyaKkyua muna Burxmxrepa, mo 
pewlenue YpaeHenus (3) npodoasxcumo na @ce [c, b) (6 moocem 6olmb 6ecKo- 
He4HOLM). 

SaMeTHM, 4TO TeopembI 3 u 4 uMeloT MecTo u Korga T(t, 8) yOBMeTBO- 
pxeT ycoBuam 1) u 2) cneycTBua 2, H NOSTOMY BITOM CuIyYae BKWTOUAaIOTCA 
HM OOOOMeHHbIe pelueHuA v3 (°). 

IIpeqnom0xKuM JIA MpocToTHl, yro B ycuoBuH C II y(t) =y. Torga: 


Cueyctsue 3. Ecnu B ycnoBuax Teopempr 4 K(t) cymmupyema na 
(a, b), TO: 

1) Ecun 6< oo, peiienwe paBHoMepHO orpaHuyeHo Ha [C, O]. 

2) Eom 6= co u y<O, pemleHve paBHomepHo orpaHuyeHo Ha [c, oo). 

3) Ecnn b=co U yY<oo, pelieHwe cTpemuTca K HyJIO mpu t—>oco 
(KaKOBbI Obl HU ObIIM HavaJIbHble yCJIOBUA). 

CaeyctsBue 4. 1) Ecam B ycnopuax tTeopempr 4 f,==0, To 3anaua 
Koum KoppekTua. 

2) Ec, Kpome toro, K (t) cymMmMupyema Ha Bcem (a, 6), TO o606nmjeHHaa 
safaua Kolm KOppeKTHa paBHOMepHO OTHOCHTebHO C € [a,, b,] C (a, 6). 

3) Econ 6= co un y<O, pemenne o606uleHHOH sagaun Koum ycroiunso 
mo JIsnyHoBy. 


* Oro He Bcerfa HMeeT MecTO B ycuoBuax Karo (5), 

** Ora JeMMa NOSBOJIeT PaClIMpHTb TeOopeMy O HenOABHKHOH TOUKe KpacHocespeKoro (8) 
H JOKasbiBaeTCH MpH MOMOMIM JIemMMbI I. 1 u3 (*); MoceqHAA B OouIee uacTHOM Bue Obivia 
TakxKe Mowyuena KpacnocesbeKun (9). 
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3. Ilpeqnonoxum, uto A(t) = A. 

Teopema 5. I/ycmo éoinoaneno ycaosun meopemo 3 u YCAOBUSA: 

Waelhpu teD nosh (tee Da. 

2) Af (t, u(t)) HenpepoieHo Ona aw6oe0 Henpepelenozo UE ED xe 

3) | Af (¢, u) — Af (t, 0) |< Ky (£) @, (| Au — Avil); 20e i, 06Da, KG) 
cymMmMupyema, & (2) — @yaKyua muna Oceyda. 

Toeda sob0e pewerue o606wernot sadauu Kowu das (2) aeanemca pe- 
WeHUEM 6 OObKLUHOM CMOICAE. 

C HeOOJIbIIMMH H3MeHEHMSMH TeopeMa uMeeT MecTto u ecu A(t) 3aBucHT 
oT f, HO yoBmeTBopsioTca ycnoBus Karo (1); ogHako, Kak merKo BuyeTb (5), 
Takada TeopemMa HesdeKTHBHA. 

Teopema 6. I[Tycme 6 ycaosuax meopemet 2: 

1) f(t, uw) cywecmeyem u Henpepolena. 

2) f(t, uw) umeem nenpepolenoiti Ougdepenyuaa Ppewe fy (t, u). 

Toeda sadaua Kowu Oana (2) umeem eduncmeenHoe pewenue Ha Oocma- 
MO4HO MANOM UHMEepsaNe NPu HAYAABNHOIX YCAOCEUAX us X. 

Ota TeopeMa sABJIAeTCA ysIyuIeHHeM TeopembI u3 (*) B cmyyae, ecun A(t) 
He gapucuT ot ¢. Teopemp! 5 u 6 uMeloT MecTO HB TOM Culyyae, ecu T (t) — 
CHJIbHO HelpepbiBHad NMoyrpynna u T (t)—>/, caeqoBaTembHo, ecm A yyoB- 
JleTBOpseT OOmemMy ycuosuio Muayeppi Pusunca (2°). 


Iloctynuno 
1 25 SBYY 


IMTMPOBAHHAS JIATEPATYPA 
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G. Gussi, V.Poenaru, Trans. Am. Math. Soc. 89, Ne 2 (1957). *H. T. Iletpos- 
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Hapy, K. ®oam, JAH, 112, Ne 3 (1957). &M. A. Kpacuoceabeku it, Yen. 
MaTem. Hayk, 10, B. | (63) (1955). ®M. A. Kpacuoceabcku H, Tp. cemMHapa 
10 @yHKUHOHAaIbHOMy aHasH3y Boponexck. roc. yuus., 1957. 11. Miyadera, Té- 
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Jloxxaygmn Akawemun nayk CCCP 
1958. Tom 119, Ni 5 


MATEMATHKA 


Cc. A. YYHHXHH 


O MEPECTAHOBOUHOCTH PAKTOPOB B Il-bPAKTOPH3AUH AX 
KOHEYHDbIX PPYTT 


(ITpedcmasaeno axademuxom H. M. Buxoepadoeuim 7 XIT 1957) 


§ 1. B pa6orax (7,7) Hamu 6blula BBeeHa Tak HasbIBaemaa L-paxTopusa- 
UMA KOHEYHBIX TpyMM, WpHyeM OblJIO NOKasaHO, YTO KakKJad KOHeYHaA rpyuna 
jlomycKaeT ompefedeHHbIM OOpasom Takoro pojla (akTopusalMH. B nacrosuen 
pa6ote ycraHaBiuBaerca, uTol cpeyu Il-cakTopusalui KOHeUHBIX rpynn Bcerya 
cymecrByioT Il-caktopusaluH C MonapHO MepecTaHOBOyHbIMu (bakTopamu. Tem 
CaMbIM TeopeMa 2 paOor (1,”) momyuaeT cBOe ecTeCTBeHHOe ycHJIeHHe. 

§ 2. Mp 6yeM B HacTOsIMel CTaTbe NOJIb30BaTbCA OMpeesIeHHAMK HU OOO- 
3HAYeHHAMH, BBeeHHBIMH B (1,7). B yacrHocru, & o6o3HauaeT HeKOTOpy!0 KO- 
HeuHy!lo rpynmy nopsqka g. Ecau n, ny u n/ny—uHaTypasbHble ucla 
(n,, n/fy) = 1, TO my Has0OBeM CHMOBCKUM ReEAUTeEMeM UUCIAa N. 

JIemma 1. ITycmb h seasemca nekomopoim npugedennoim Il-yeronob ao4- 
Holm Oehumenem nopsdKa g epynno © u nycmb YW—xekomopaa nodepynna 
nops0Ka a epynne ©. Toeda b=(a,h) 6yOem HeKomopelm npueedeHHolm 
Il-yeaonobaounolm Oeaumenem a. 

JlemMa 2. Ecau m=hyh,...hy—naubdonrowuti U-denaumeno uucaa g u 


hy, ho, ..., Ae — npueedennole Il-yenonobaounole Oeaumeau g, mo hy, ho,..., he 
nonapHo 63AUMHO npocmel. 

Jlemma 3. ITycmo m u hy, hg,...,hy —me oe, umo u 6 aemme 2. Ecau 
a; =(a,h;), i= 1,2,...,¢, mo w= aj%,...0; Oydem Haubdorowum L-deau- 
menem nopsOKa a nodepynnol Y, A 4UCAA %, %,...,%; OyOym nonapHo 


63QUMHO Npocmomu npueedenHolmu Il-yeroHoOAOUHoLMU OCAUMENAMU Q. 
Jlemma 4. Ecau nodepynna Yu B epynnot GO nepecmanoégounol u nau- 
donouue U-denaumenu ux nopsadKoe Oeasm cuaoecKkuli OeaumeAb V 4UCAAa g, 
mo Hauboroumuti UW-deaumeno nopsdKka nodepynno YB mooce Oeaum v. 
Jlemma 5. ITycmo ©@=%,Yo...- Wr, 20e Wy, We, ..., Wy — nonapno nepe- 
CMaHosoUHole NOOepynnel CoomeemcmBeHHO NOPAOKOB Qy, Az,...,Q,. IT1ycmeo 
Hauboaouui I-deaumenb a, nopx0Ka nodepynne: Yo POeaum Il-deaumearo s 


4UCNA £, NpPu4eM S B3QUMHO NPOCMO C KAHOLIM U3 YUCEA Ay, Ag,...,Ap—z, 
Aout em ei ee OcOG a, 18: 

Jlemma 6. IJycme Hopmaacnoiti Oeaumenb GS epynne: © codepacum nod- 
epynny ©, u nycmb ece nodepynnot &, conpascennoie c GS, 6 &, 6ydym 
conpasxceHel C S, yore 6 &. Toeda G©= BG, 2ede V—xnopmaausamop nod- 
epynnel ©, 6 G. 

§ 3. Teopema. JJycmo m seanemca nauborowum I-deaumenem nopsdKa 
g epynnot &. Toeda ecakomy npedcmaeaenuto 4wucaa m 6 eude npouseedenua 
m=hyh,...hy, ede Kaocdoul us mnoocumeneti hy, hy,...,hy aAgasnemca He- 
Komopolm npueedennoim M-yeroHoOnounolm Oeaumenem nopsdKa g epynne B, 
coomeemcmeyem npedcmaeaenue © @ ude npouseedenua & = H,H,...H;1, 2de 
D1, Do,..., 9; — neKomopole makue nonapHo nepecmanocounole nodepynn G, 
4mo HauboAouumu Il-deaumeanmu ux nopadKoe 6yOym coomeemcmeeHHO UuUCAAa 
fie lis Brac ies 

IIpupeyemM OCHOBHbIe MOMeHTbI OKa3aTesbcTBa Teopempl. JlomycTrum, To 
CyuleCTBYIOT Tpynnbl, Js KOTOPbIX TeopeMa He RbINOHAeTCA. BpiGepem 
cpelH TakHX rpynn rpynny ©, umeroulyio HanmMexnbiuui nopsyoK g. Torya 
CylkecTByeT TakOe HellyCToe MHOKecTBO MpocTbixX uucen IE wu tTakoe mpex- 
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CTaBJeHHe YMCA Mm B Bue m= hyh,...h, TpeOyemom Teopemoli, uTO emy 
HE COOTBETCTBYeT HCKOMOH (pakTOpHsalnu rpynnt ©. Us storo cneqyer, uro 
g spisetca Il-cocraBHbim yicioM uw uTO g>1 ut}. 

PaccmMoTpHM rlaBHblii pay 

G=6,56,>5...56,=€ (1) 
rpynner © (€ — equunynaa nogrpymma). 

Orvoca © kK cnelMaJbHBIM rpynmam, sameuaemM, uTO ecu ObI BCe WWIeHBI 
pxaga (1) Obi cnequaibHpmMu, TO u cama © 6piia Obi cnennanbuo. Ho rorna 

» OYEBHHO, WOMycKasa Obl UcKomyto (bakropusaruto. [losromy cpegqu wWieHoB 
(1) cymectTByloT HecnenMabHbIe rpynnst. ByiGepem cpequ Hux taxyio ©, = M, 
MHAe€KC KOTOpOH w— HanOombiunli. Tak kak Qt, mo ycnoputo, HecnenMambna, 
To WA €E, vr. e. w<d. Takum o6pasom, G,.1,= 2 cylecTByerT. 

O6osHayumM nopsyoK ® uepes n. Torga nopsyoK Nt Gyyzer umerb Bux wn. 
IIpeqctaBuM nf B BUAe N= NyMNs, THE Ny —HanOONbUM TeNuTeNb nN, B3avMHO 
mpoctoh c w. Tak Kak §—cmellwanbHad rpynna, TO N= MN, THe N, u 
RN, — NOAPPYNMbI COOTBETCTBEHHO NOPAAKOB 7, H Ny. Ho (ny, ny) = 1, MOSTOMY 
MN, OyeT unBapnantuol BG. Tax kak MN, — cnelManbuaa rpyuna u (wn, ro)=1, 
TO, B cumy Teopempr Ilypa — Llaccenxaysa, IM umeeT no_rpynny IN, nopayKa 
Wi, TipwyuemM BCe NOArpynnbl NopayKa wr, v3 Nt conpsaxenp c Nt BM. 

1) Nt, HenHBapuaHTHa B G. IIpumenaa k M uw M, nemmy 6, nowy 
yaem G© = BN, rye V noparKa » aABsAaercs HOpMawM3aTopom IN, BG. Ho IM 
= IM, oTcoga G= BR,. Io semme 3, p= 9,9,...9,, THe 9, = (¥, hy), 
OyeT TpeOyembIm TeopemMol pa30xeHHeM HanOompuero I-yenutena ». Tax 
Kak It, HeMHBapvaHTHa B @, To »<g mu vTeopema gan @ BbllomHaercs. 
CunejosateibHo, B= §, 82... 8, rae moyrpynnp %, S,..., 8: momapyo 
TlepecTaHOBOUHbI HW HavOovbiuunve Il-yeasutremm ux NopAAKOB Oyfyr CcooTBeTcT- 
BeHHO PaBHEI 9,, 9,,- i? 

Tlomaraa v; = (M2, h;), yOexKaeMcaA Ha OCHOBaHMH JICMMBI 3, UTO Yq, Yo,..., Vé 
OyAyT NonapHO B8a¥MHO MIpOCTbIMM CHJIOBCKHMH JIeHTeJIAMH Ny. Ho MR, — cne- 


[HaJIbHad rpyna, OTKyfa 3aks1oyaem, YTO Mp, = MMe... Me, rae MN, Me, .-. 


..., ;— WHBapHaHTHBle nogrpynnst © c nonapHo B3aMMHO MpocTyiMu nopsy- 
KaMM, mpwuuem HavOonbuine Il-yenutemm UX NOpAAKOB COOTBeETCTBEHHO paBHBl 


Pees taa. tio tora © == BRe— 9,02. .681, <THE I= FN. Tloyrpynnpl 


; 
see 


§,, Ho,...,N4, OYCBUHO, MOMapHO NepecTaHOBOUH!, a MpH NOMOLMIM JemM 2, 
4 y 5 ycraHapauBaetca, ro HanOombiuue Il-qennresmm ux MOpsA,KOB COOTBeT- 
CTBeHHO paBHbI My, hz,...,h;. Takum o6pasom, yun © nonyunsu cbaxropusa- 


uuio ucKoMoro Bua. [loumyunsocb mpoTuBopeyne. ‘ 
2) MN, vHBapuantTua B GY. Jlogrpynna IN = M,N, — necneMabubi 
HOpMaJIbHDM Jemutenb G, nopsyKku It, u RM, BsaMMHO pocrhl, MN, cnelMasbHa 
uM uuBapHaHTHa B @. Ilostomy cpequ cumoBckux nNofsrpynn It, cyulectByer 
noyrpynna §, HevHBapwanTHaa B GY. OGosnayam Tenepb yepes B Hopmasusa- 
Trop *% B @, nowyuum, no semMMe 6, 4TO G = Br = BUEN. : 
VUcnomp3ya To, 4To N/M ABMAAeTCA 9/leMeHTapHOM Tpymnou, a My — Hal- 
6O/IbIUMM JleJIMTeIeEM N, B3AMMHO MpOCcTbIM C W, MOXKHO JaJiblile MOKa3aTb, 
-uTo uan6ompumi Il-yenuremb mopayka Jt, Oyyer emuTenem HeKoToporo 
-uncia A, u3 paya hy, h.,...,h. Tak Kak ® HewHBapvaHTHa B G, ro VHG, 
yw Teopema juin G BpinomHaerca. Orcioga, Kak MU B ('), nowy ae (pak TOpHa- 
unio © = §,F2... Fi MUM Ms. - MN; = DDe. PAO Te H1= FM, fe eee 
ee No, Ye = FNM, Kors = For Mops, +, 9: = FM. pumensasa onaTe 
memmpt 2, 4 u 5, ycranaBauBaem, uro HavOombuiMe Il-qemuTerM MOpsA,KOB 
§,, Do. ...,H¢ COOTBETCTBEHHO paBHb! fy, Ay, ... , hy. Homyunmm mpotuBopene. 
Tlogy4eHHble MpOTHBOpeyHA JOKAa3bIBaloT TeopeMy. 


Tlocrynnuao 
YOST Meta 
LMTMPOBAHHAA JIMNTEPATYPA 


1C. A. Uynuxun, JAH, 108, Ne 3, 397 (1956). 2C. A. Dyuuxun. Matem 
cOopH., 43 (85), Ne 1 (1957). 
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Jloxazann Akanemun nayk CCCP 
1958. Tom 119, Ne 5 


MATEMATHKA 


A. Tl. LUATMPO 


O XAPAKTEPHCTHYECKHX MOJIMHOMAX 
PALLHOHAJIbBHbIX CHMMETPHUHbIX MATPHIL TPETbEFO TOPSKA 


(IIpedcmaeaeno axademuxom A. H. Koamoeopoesim 30 XI 1957) 


Llemb Hacrosuleli 3aMeTKH — JOKa3aTeJIbCTBO CJIeqyIOuleH TeOPeMBI: 

Teopema. J[na mozo umobot nenpueodumelti noaunom f (x) mpemoett 
CMeNneHU C PAayUoHAAbHolMU KOdg>puyuermamu Oola xapakmepucmudecKUM NOAU- 
HOMOM PQUUOHAAbHOU CuMmMMeMpPULHOlL mMampuuyol, NeOOXOOUMO U Oocmamo4HO, 
4MOObL BCE €20 KOPHU OblAU BeULIECMBEHHOLML. 

B pa6otax (+*%).-qaHbI HEKOTOpbIe JOCTaATOUHbIe YCJIOBUA. 

B pa6ore (?) qoKa3aHO, UTO JIA BBIMOJIHeHHA YTBEP%K CHUA TeEOpeMbI He- 
OOxOJMMO MW JOCTaTOUHO CyeCTBOBaHHve B Toe allreOpawyecKHX UHCe, MO0- 
pox JeHHOM KopHeM § Tlosmuoma [ (x), Takoro uMcyla A, 4TO KBalpaTHuHaA 
(bopMa 

g = Sph (Xe, + Yo + 203)”, 


Pe @,, @, 3; — 6a3suc Noma R($), 9KBUBaJICHTHa (pallHOHaJIbHO) CyMMe Tpex 
KBaypaTos. JA aToro mpexkyze Bcero HeOOxoyHMO, uTOOH! DWN (A) (D — mnc- 
KpHMuHaHT noua R(8)) — qucKpHMuHAaHT KBapaTHYHOH (hopMbl g — Obl KBay- 
paToM pallMoHabHoro uncwa. Bnupeyqb OyqeM O6O3HaYaTb STO ycuIOBHe (*) H 
CUNTATb BbIMOJIHeHHbIM. 

CorsiacHo (*) HeOOXOJMMBIMM WM JOCTATOUHbIMA YCJIOBHAMH pall\HOHaJIbHOH 9K- 
BHUBAJICHTHOCTH KBapaTHUHbIX (OPM ABJIAIOTCH: a) UX SKBUMBaJICHTHOCTb B 
MOJI€ BeILeCTBEHHbIX YMCe; 6) SKBUBAJICHTHOCT B Tose Ry p-akuuecKuXx dH- 
cel mpu so6om p. B Hatem cyyyae a) O8HaYaeT MOMOXKUTEMbHOCTH A BMeECTe 
C COMNpsA2KeHHBIMH. 

JlemmMa 1. Ecau (p)=vyryey3 6 K=R(8), m. e. npu pacuuperuu R 
00 Ry (p= 2) Kp pacnadaemca 6 npsmyto cymmy mpex noareti, mo Oocma- 
MOUWHOLM P-AOULECKUM YCAOGUEM IKBUEAACHMHOCMU F CYMMe Mpex KeaOpamos 
ABAAEMCA 63QUMHNAA Npocmoma }) u p. 


“ _ pa) (2) (3) 

PLCHC TENT TEED, B STOM CJlyuae Ko = Ro “Rp + ke ae epee 
+ hoy”? 4-32", THe Sp — p-aluyeckan (bopma, COOTBETCTBYIOULan (opMe  g, 
a hk; — cocTaBuiatollad A, comepmamlaica B eae Ycsopue (*) jaeT, TO 


AyAghg — KBaqpaT, HW JI@MMa lOKa3bIBaeTCsH pacCMOTpeHHeM cyslyyaeB: A; — 
KBalpaTHuHbI BbIveT TIO Mealy y;3 Az — HeBHbIYeT. 
JIemMa 2. Ecau (p)=vy1y2, m. e. Kp (D2) pasaaeaemca 6 npamyto 


(1) (2) Qe (2) 

cymmy Rp’ + Qp, ede Rp’ =Rp, a Qy’ — Keadpamuunoe paseemerenHoe pac- 
wupenule Rp, mo OocmamouHolm p-aduuecKum YCAoeuem Ons h ABAReEMCA Oe- 
AUMOCIN’ h HA Y2 6 HeUeMNoll cmeneHu. 

Jlemma 3. Ecau (p) = Yate (yi —cmenenu 1, y2—cmenenu 2) u p+2, 

1) 2 2 

m. e. Ky = Ry + Q9 (QS? s0eco nepaseemenennoe Keadpamuunoe pacuiu pe- 
Hue Rp), Mo Oocmamo4uHolM YCADeUeEM sKEUeaAeHMMOCMU Lp CYMMe mMpeX 
Keadpamos seasemca (h, p) = 1. 

Jlemma 4. Iycmo p= 2, 3. Ecau (p)=y> uau p xe pasaaeaemca 6 K, 
umo coomeemcmeyem cay4aio, Ko2da Kp — AOKAAbHOe norze mpemoeti cmenexnu, 
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docmamounoim Ycaoouem p-aduuecKoll aKeueanenmHocmu Aeanemca: ) deaum- 
cA Ha y (UAU Ha P) 6 4“eMAOll CMenent. 

Siecb HYXHO yuecTb JerKO JOKa3bIBaemoe yTBepxyenve, YTO B MOKadIb- 
HOM Movie TpeTbeH CTeHeHH YMCJIO, HOpMa KOTOPOro KBaqpaT, camo KBajpar. 
Ilostomy ycsiopue (*) onpeqenseT } ¢ TOUHOCTBIO yO KBapata. Octaerca 
MpOBepHTb, YTO MpH A=D hopMa g, %KBMBaNeHTHa cyMMe Tpex KBaypa- 
TOB. 

SamMeuwaHne. p=3 3arpymuenuii He MpeAcTaBAeT, HOO JMCKPpHMHHAaHT 
Ks ecTb cTeneHb yucsia 3, a Torya OH MpeActaBssercA chOpmMoH x? -+ 2y? wn, 
corsacHo (*), } MoxkeT ObITb JOObIM 3-aquuecKHM YHCJIOM, Y)LOBJIETBOpsIO- 
IMM (*). B yvactyocru, A = D. 

IIpu qoKasarenbeTBe semM 1, 2, 3 u 4 cnenyer yuects: 


1) vx? + yy? + 2% ~ x2 4 y2 4 2? TIpH BcCex p; 
Sool tra at eel iho len | 
pyr + py t2~ xt yz? | 
vx? + py? + pvz? ~ x2 + y? + 2? TOIbKO pH p= 4n+3, 

Syecb Y— KBagpaTHuHbIli HeBLIYeT 10 p U ~ o3HayaeT p-aquyecKyI0 9KBH- 


BaJICHTHOCTb. 
2) JlokambHbIx Noel crenenu 2 u 3 oveHb HemHoro, Ux mMoxuHo nepeunc- 


JMTb. Hanpumep, JOKaJIbHBIX NOweli BTOpoH creneHu To/bKO Tpu: Rp (Vp), 
Rp(V¥), Rp (V py). 

Oco6o paccmotpuM culyyali p = 2: 

1) (2) = aya.q3. Syecb QOcTaTOUHBIM yCJIOBMeM Jin hk ABAseTCA A =I (mod 8), 
uOo uncia ==1 (mod 8) cyt KBayparTH. 

2) Ecam 2 ne pasmaraetca B K, To A==1 (mod8). Oro cnegyer us HoOp- 
MaJIbHOCTH Hepa3BeTBJICHHOTO paciuupeHua Hi (°). 


TONbKO IpH p=4n+1; 


3 . 
3) (2) =a. B strom cayyae K,(9) conepxut V2, a K(6) cogepaut = 
3 


Takoe, uTo x== V2 (mod 8). JlelicrsurembHo, nycTb «— uucno u3 K (6), qe- 
Jisukeeca Ha @ B mepBol crenenu. Torga «a? = 27, rye (y,2)=1. Ho mo- 
Ooe 4CcI0, B3aMMHO MpocToe c 2, cCpaBHHMO c kKy6OM jpyroro 4ucJa no 
mod 8. Ilostomy 7== 8° (8) u («/8)? = 2-q), roe ny =1 (8). Octaetca nono- 
XKUTb T= a/8, TaK KaK KOPe€Hb KYOWUHBIM U3 CQMHHUbI ecTb equHnua. JLocta- 
TOUHOe yCuIOBMe WIA ) B 3TOM CiIyyae OyneT: A==— 1+ 7-+ 2x? (mod 8). 

4) (2) = 4,05 usm (2)= ab, rye b—npocroit ugean 2-% crenenn. 3yecb 
HY2KHO paCCMOTpeTb MOJCAyYaH B 3aBHCHMOCTH OT J{MCKPHMMHaHTa @ KBajpa- 
THYHOTO paciumpenun R,(Y a), cooTBeTcTByIOLero as nan b, 


Jina a=2 A=—5 (8); ana Q=—2 A==_H(8), ANA a= AS 
=| (8); ana a= —5 h=1 (8); anp a= 10 A=—1 (8); Ann a= — 10 
hK=1 (8); ana a=—1 AH1+ 20 (8). p—uco us R(8), KoTopoe B 


R2(V —1) yqosnerBopaer cpapnenntio p= —!1 (8). JoxasarenpcTBo cyule- 
CTBOBaHHS p aHaJIOrHyHO JOKasaTeJIbCTBY CYLeECTBOBaHHA 7. 

IIpuMeuanue. A MOKHO YMHOXKUTb Ha KBapaT sOO0ro YMCA. , 

Tlonoxum = Dx, rye x — uncm0, HOpMa KoTOporo ecTb KBaypaT NV Ors m*. 
Vi3pectuo, uro Takue ~ mpeycTaByMbl B Buse x=—p py” (V(u) =m, pM Bp 
compaxKenbl c p), A= Dy’p". [laa Takux  ycuIOBMA (*) BbITOJIHAeTCA aBTOMa- 
vuyecku. Jlemmpr 1, 3 u 4 He JaloT HUKaKUX yCuOBMM AIA pw, KpoMe (u, p)= 1. 
Jlemma 2 noKa3biBaeT, YTO pw. MOJKHO JCMTbCH Ha Y2. 2-aMyeckHe YCJIOBHA B 
cmyyaax 1), 2), 4) (kpome a = — 1) MoryT ObITb yROBMeTBOPeHbI, YYHTHIBAA TIPH- 


MeYaHle 
w==1 (8). (I) 


Becnyuaers)) D=4D),1D,==1 4) x 


w= 1+ 7—n? (mod 8). (II) 
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B cayyae 4) ha=—] 


fe | — 20 (mod or (IIT) 

Bo3bMeM IIpousBeyeHve y, WIA BCeX P, YAOBJIETBOPAIOLUUX YCJIOBHIO JIEMMBI 

Di aan: .. vy. CoraacHo o606ujeHHOH TeopeMe 06 apudbMeTHYecKOH Mpo- 
rpeccun (°) cymwecrsyer mpocrol ugean ¢ Tako, aro yy)... ye = (u) — 


TWaBHbIi weal Hp yoBseTBopset ycsoBuam (1), (Il) wu (II) B sasucumocru 
OT apucbMeTwuecKOH CTpyKTypbI Auckpumunanta D. Torya sce p-aquueckue 
yCJIOBUA SKBUBaJIeHTHOCTH g CYMMe KBafpaTOB OyyT BbINIOJIHeHbI, KPOMe, 
ObITb MOMKET, YCNOBUA JIA p, MemuTenemM KOTOporo sBusetcH c. JloKaxkem 
BbINOJHeHNe P-aqMYecKOrO YCJIOBUA HW IA STOrO Pp. 

Jina 9Toro paccmMoTpuM asreOpy oOoOmleHHEIX KBaTepHHOHOB Hay momem R 


Mie be 


c 6a3sucom 1,i, j,k mu TaOmmuei ymHomwenua 7? = — Dy’'v’, 7? = — Du'w’, 
k? = — Duy’, ij = —ji=YV Dyk, jk =—kj =V Dpi, ki = —ik = V Dp’j. 

OKBUBAJICHTHOCTb STON auireOpbl asireOpe OObIKHOBeHHbIX KBaTePHHOHOB PaB- 
HOCHJIbHa 9KBUBAJICHTHOCTH g CYMMe TPeX KBapaTos. TO %e MOXKHO CKa3aTb O 
p-alMuecKOW IKBUBAJICHTHOCTH aslreOp HW KBapaTHUHbIx (opm (mpeoOpasoBanne 
TI€PeMeHHbIX (pOpMbI COOTBeTCTByer Upecbpaso0BaHuto Oasnca B anreOpe). Ho ana 
asireO p UMeeT MECTO 3a€KOH B3aMMHOCTH (°), COrmacHO KOTOPOMY BbINOHeHHe yCJIO- 
BHU BellleCTBeHHOM HM p-aqv4ecKOl 9KBUBAJICHTHOCTH Jijid BCeX P, KpOMe OZHOLO, 
BICUET P-aMUeCKYIO SKBUBAJICHTHOCTH aulreOp H AK sroroe ocmeguero p. BBUDLY 
yKa3aHHOroO BbIllle COOTBETCTBHUA TO Ke BeEPHO UW AIS KBaPAaTHYHbIX opm. Teo- 
pema J\jOKasanHa. 


JlennurpaycKuli rocyJapcTBeHHbIli yHHBepcuTeT Iloctynuao 
um A. A. )KqaHopa 0 IX 1957 


“LMTHPOBAHHAS JIUTEPATYPA 
171. C. PopmxKos, JAH, 31, Ne 9 (1941). ? 0. K. Daggzees, WAH, 58, Ne5 


(1947), ® JI. K. ®agnees, WAH, 47, Ne 8 (1945). 4H. Hasse, Math. Ann., 107, 
731 (1933). ® H. Hasse, Zahlentheorie, Berlin, 1949. 
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Jloxazann Axanemun nayk CCCP 
1958. Tom 119, Ne 5 


MATEMATHKA 


B. LWIMMAT 


OBOBUIEHHAA 3AJA4UA PHMAHA—IHJIDBEPTA B CJITYUAE 
OTPHUATEJIBHOTO WHJEKCA 
(ITpedcmaeazeno axademuxom H. M. Bunoepadoesin 30 XI 1957) 


B equHuuHoM Kpyre T nujetca pemenve ypaBHenna 


ou 
3S — AU =0, (1) 
YAOBJIETBOPsAIOMee KpaeBOMy YCJIOBHIO 
Re [t"U (¢)] = x (¢) (2) 


Ha rpaHuue [ xpyra T. Lenoe uncno n HaspiBaeTcd HHJLEKCOM 3aqaun 
(1)—(2). Kak ussecrHo (*), K 9TOH 3amaue CBORUTCA 3agqaya HaxoxKenna 
pelieHua ypaBHenus 0zw + Aw + Bw = F B onocBsa3Ho o6mactu T m0 rpa- 
HM4HOMy ycuoBuIO Bua Re[A(t)w]=y; mpH sTomM n= I arg A(t), 
| A(t) | 50. 

B padote (1) yKa3aH MeTOJ, NO3BOAIONIMM MpHBecTH rpaHvyHy!o 3amauy 
(1)—(2) B cayyae OHOCBASHOH O6NaCTH M HeEOTPHUATebHOrO MHeKCa K 9KBU- 
BaJICHTHOMY HHTerpaJIbHOMYy ypaBHeHulo DpeyrosbMa, He Mpu6eran K OOmeMy 
mpecTaBJeHHio pelleHHH uepe3 aHaMTHMYecKHe (pyHkunH. B nacrosuelt 3amerT- 
Ke paccMaTpHBaeTcA cryuall OTpuaTesbHOrO WHAeKca uM 3aqaya (1)—(2) npu- 
BOJMTCA K 9KBHBAJIGHTHOMY HeJIMHeEHHOMY MHTerpaJbHOMy YpaBHeHHIO TakxKe 
6e3 MOMOLM OOMero MpeycTaBseHuA pelleHHi. OKa3bIBaeTCH, YTO 9TO MHTe- 
TpaJIbHoe ypaBHeHHe BeCbMa YOOHO WIA BbIACHeHHA Pa BOMpOCOB paspeUln- 
MOCTH YKa3aHHOH 3aauH. 

Paccmatpupaa cbyuKunto V (z) = 2-"U (z), n<CO, MbI NOyuuM JIA *yHK- 
wun V (z) cnemyioulyio rpanMunylo 3ayjauy: Halim peryiapHoe B JT pelienne 
ypaBHeHuA 


“ ey One ae (3) 


YAOBJI E€TBOPAFOULEe Tr paHuyHOMy YCJIOBHIO 
Re(V(t)] =+(t) (ua L). (4) 


Viunexc 9To 3aqauu papen Hywto. JIm6o0e ee pellienve MpescTaBdaeTca B 
Bune (*) 


V(2) = E \y (t) en Pelt) yas oe e—iple)+o(e) (5) 
rye , Wee 
sof pe (Giga ee 
@ (Z) =o, (2) + to, (2) = — \ Z—=3V o dé dn; 


p (2) = pr (2) + ipa (2) = gq \oa (t) SEF 3 


Po (2) = 1 (2) + Pe (2); 
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C — jlelicTBHTebHaA MOCTOAHHAA; © , 2, Py H P,— AeHCTBHTeJIbHbIe (PyHK - 
WMH MepemeHHolt z. YpaBuenue (5) — HeMHeWHOe MHTerpaIbHOe ypaBHeHHe MA 
cbyHkuun V (z), SKBUBameHTHOe rpaHHyHOH saqaye (3)—(4). Tak kak 3aqaua 
(3)—(4) scerga paspewmma (1), TO H HHTerpasbHOe ypaBHenne (5) Bcerga 
pa3peliumo, 

Pemenne ucxogqHon 3ayauu (1)—(2) MbI nesyuHM B Bue 


OT Qa 24.2) 5 


Tak Kak m— OTpHaTesbHOe yuCIO uU dbyHKuMH e-’7) we) OTMMUHBI OT 
Hyia Beste B T +L, cyukuna U(z) OyyzeT HempepbiBHol Besye BT +L 
Tora WH TOJbKO Torga, Korga (yHKUMA 


4 a t+zdt,. 
Fe) = gg\y emo FEES + ic 
jE; 


B TOUKe z= 0 cTpemutca K HyJIO Kak z2—”. Pasnoxne f(z) B pay Tetopa B 
OKpecTHOCTH TOUKH z= 0, MbI NOJyYHM HeOOXOMMBIe WH OCTATOUHbIe YyCJIO- 
BUA [JIA CyUeCTBOBaHHA HenpepbiBHoro Bese B 7 -++ L pemenua U (Zz) B Buge 


\ x(t) e-vure—adt = 0 (PAO, p=) (6) 


iE. 


TakuM O6pa30M, HMeIOT MeCTO CyJIeyIOULHe TeOpeMEI: 

Teopema 1. B cayuae oOnocessHoli 06 AACMU LL OMpUYaMeAbHOeO UHOeKCA 
n OOHOpoOnasn epanuunasn sadaia (1)—(2) (y(t)==-0) ne umeem pewenua, 
Henpepolenoeo 6e3de 6 T +L. Ho eceeda cywecmeyem odxnonapamempuueckoe 
cemeticmeo peuenuti, Umeroluux nostic nopsOKa —n 6 OOHOti (sadaHHol) 
6AHYMpenHell mOUKe Z OCOAacmuU T u NenpepoleHoix @ T + L — (Zp). 

Teopema 2. Heodxnopoduaa epanuunan sadaua (1)—(2) umeem pewexnue, 
HenpepoleHoe eesde 6 T +L, moeda u moarvKo moeda, Ko2eda cobarodenbt YCAO- 
eun (6). Imo pewenue eOuncmeenno. 

Teopema 3. Heodnopodnan epanuunan 3adaua (1)—(2) eceeda umeem 
odnOnapamempuuecKkoe cemeticméeo pewenuti, KOMOpole Umetom NnoAtoC nopsAOKA 
—n 6 oOHOti (sadaHHOU) mouKe Z eNympu obOaacmu T. 

Teopema 4. Heodxopodnaan epanuunasn 3sadaua (1)—(2) umeem pewmenue 
Cc noawcom nopsdKa q (q<(—n; q—yenoe 4UCcAO) 6 (3AdAKHOLi) mouKe Zo 
enympu T mozda u moaoko moeda, Ko2da cobarmdenbl YCAOBUA 


\r(e-mi-F4 =0, k= 0,..., —2— gr]. 
L 


Imo pewenue onpedenasemca eOuNCMb6eHHbIM OOpasom. 

TaKHM Ke IYT€M MOMKHO JOKa3aTb aHaJIOPHYHbIe TEOPeMbl O TOM, 4TO 0606- 
MeHHad rpaHwunad s3ayaua Pumana—Iump6epta B cslyyae oTpullaTembHoro 
MHJeKCa f UW OAHOCBASHOH OOJIacTK BCerya MMeeT pellle€HHA, KOTOPbI@ MMeIOT 
B HeKOTOPbIX BHYTPeHHMX TOUKAaX 2, OONacTH T MOMOChI, CyMMa NOpsA,KOB 
KOTOPbIX paBHa — n. 

Hs padorb (1) u3sBecTHO, 4TO HeoqHOpoyHad rpaHMuHad 3aqayua (1)—(2) 
pa3peluMa B KJlacce HEMpepbIBHBIX PYHKUMH Tora U TOMbKO Torga, Korya 
COOJIOJeHbI yCJIOBUA 


(Hon ()y(f)ds=0 (k= 1,...,—20—1) (7) 
L 
(s—mapameTp yrv), T€ Wr — NoHaA cucTema pelleHuli conpsxeHHOH OHO- 
POJHOM rpaHH4yHoOw 3ayauu: 
w+ Aw=0 BT; (8) 
Re [t"t’ (s)w(t)]==0 na L, (9) 
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B cnyyae n<(0 rpanwunad sagaua (8)-—(9) umeer —2n—1 smuelino He- 
3aBHCHMbIX PeLIeHH. 


OuesnyHo, KommieKcuble ycopua (6) skKBuBaeHTHE! — 2n — | BemectBeH- 
HbIM PaBeHCTBaM Bia 


lids =0 Wate Say (10) 
} fF. 
rye 


Xo (t) =e-P), Yon (t) = e-PM) Re [it-®], yon_y (£) = e- >) Im [it®] aL. 


Tak Kak ycnoBua (6) u (7) B OTJeabHOCTH HeEOOXOAUMBI H AOcTaTOUHH! WIA 
paspeuiMMocTH rpaHNyHON sayauu (1)—(2) B Kslacce HenpepbIBHBIX yHkuN, 
TO oTcioga cnefyeT, uTo dynKuun w,t"** aBamorea na L suHelinpimn KoMOu- 
HalluamMu cbyHKuni yx, (j= 1,...,—2n—1), M MbI NonyauM 


Ey Leacen re ar Oe Reon: 
Wy pit je Imire (aeL yc Cb) 


@MyuKuynn (11) mpexcraBasior co6oli rpaHwuHble 3HaYeCHHA JIMHEMHO He3a- 
BHCHMbIX PelleHHH KpaeBoH 3ayaun (8) — (9). C momonbIo COobueHHOK dop- 
My1bl Kour (') Mbl MOxKeM IipecTaBuTb 3TH PellieHHA BHYTPH OOMacTH T uepes 
MX rpanvuuble 3HaueHua (11). Takum o6pa30M, MBI NOMYUNAH NOW 
HylocucTeMy pemeHHH FrpaHHIHOH B8aRaun (8)—(9), 
KOTOPble NMpeAcTaBAAWTCA C NOMOMbDO PemeHUH 
HCXORHOH B3agauun (l)—(2). 


MockosckHit TocyapcTBeHHbIM yHHBepCHTeT Tloctynus10 
um. M. B. JiomoHocoga 28 XI 1957 


UHTHUPOBAHHAA JIMTEPATYPA 


1V. H. Bex y'a; Matem. coopy., 31-(73), s. 2)°217 (1952). 2-H. Myc xen - 
W Bu AH, CuHryapHEe uHTerpambuHbIe ypaBpHenusA, M.— JI., 1946. 
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Jloxnzaymn Axagemun nayk CCCP 
1958. Tom 119, Ni 5 


MEXAHHKA 


A. A. CKOPOBATATbKO 


O KPYYEHHH WHJIMHAPHYECKHX BAJIOB C KPYTOBbIMK 
BbITOUKAMH 


(IIpedcmaeaeno akademuxom A. A. Jopoduuysineim 6 XII 1957) 
Kpyuenue BavloB MepeMeHHOroO CeYeHHA ONHCbIBaeTCH CHCTeMOH ypaBHeHHi 


Op Ee ON ne ee (1) 
Or rr? dz’ ae me Oe 


re ¢ u Z— IWWMHApHueckue KOOpAuHaTH; & u b — PyHKWMH, NOYMHeHHbIe 
COOTBETCTBYIONIMM KPaeBbIM YCJIOBHAM. 

B cayuae OecKOHeyHOrO IWHIHHApMyecKoro Basia C KOJIbUeBOH BbITOUKON 
KPyroBolH (OpMbI pH yCJIOBHH, YTO GOKOBaA MOBeEPXHOCTb Bala CBOOOHAa OT 
BHeCWHUX YCHIMH, PyHKunA ) NOMYHHAeTCA KpaeBbIM YCJIOBHAM 


i) SO ees (2) 


rae M — cymmapuHbli ckpyuuBatomluli MomesT; 7 =O u L— aAMHMM TOKa, 
orpaHuunBaroue OceBoe ceyeHue Bala G (pu. 1). OcHOBHOH HHTepec Mp 3TOM 
IIpedcraBJiser ONpeledieHhe BeJIMYHHbI MAKCHMAJIbHbIX Hallps- 
*KeHHH. Tounoe pellieHve 9TOH 3aflaun He MOJly4YeHO, a H3BeCT- 
Hble HPHOJIMKeHHble PelleHHA MPMBOLATCA Oe3 yKa3aHHl BeJIN- 
WMHbI Norpemocru (1,*). 

B faHHoH paOoTe mp MOMOMIM MeTOJa MaxxOPaHTHbIX 06- 
jlactel (*) Jaerca pellieHve yKa3aHHOW 3aauM B Bue JOBOJIb- 
HO MpocTbix dopMya, KOTOpble ONpelesA1IoT MAKCHMAaJIbHbIe 
HallpAXKeHUA C MOCTATOUHON CTeMe€HbIO TOUHOCTH MW YKa3biBaloT 
TipeesIbl H3MeHEHHA MOrpellHocrH. 

Ilyerb R—pajuyc Basa, p—pajMyc BbITOUKM, «—ee 
rayOuHa («<< 2p, cm. puc. 1). 

BepxuHiolo OWeHKY BeJIMUHHbI BeKTOpa HalpsaKeHHH V_ on- 
pefelsem HepaBeHcTBoM (°) 


2M Pre. 4 


max|V|<—>I(u), 
a (3) 
rye 

— 38 Vur+13y244 

ie) = Migy Deep? (4) 
1 

L = ———_—____— , Dd) 
Se ay: 0) 


Ansa OnpeeJIeHhA HUKHEH OMCHKM MCKOMOM BeJIMUMHDbI CTPOHM Mad?2KO- 


paHTHylo oO6slacTb G, 3aMeHAA B O6MacTH G rpaHuuHylo wHHMIO ToKa L (puc. 1) 
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HEKOTOPOH Apyroli rpanwunol suuueli L’. Tlocnemo1o mpl noqOupaem Takum 
0Opa30M, YTOObI OHa JlexKala BHYTpH O6vactu G, poxoyusia yepes Touxy C 
(cM. pc. 1) uw uMena B 9TOL ToUKe KpHBu3Hy 1/9, a mpH z+ acumnto- 
THYCCKH MpHOmMKaach K MpsMoli r= R. AnanuruuecKoe BbIpaxkenue Tako 


© 7 
kpuBon L’ (b= const) ynaerca nocrpouts mpu momom smuuelinol KoMOuna- 
IMM ABYX YaCTHBIX PelleHHH CHCTeMbI ypaBHeHuit (1) 


wy) = hyd, =F Rods, (6) 
rye 
ss 
$= — sino +s, part, (7) 
Lee : 
('=arg.=, eal t+ejartiz, [== consis, (8) 
3M { — 84 M 
k= an (u + 2)(1— pw?) ’ Ry = 2nR4? Cy 
Ve . (10) 


B coorpetTcTBun c oOulel opMyOH Id BeTHUHHbI BeKTOPa HalpsrKennii 


~ ADO 
Wi =lar ge (11) 
rye m— papa HOpMaJib K JIMHMM TOKa ~ = const, Nowyyaem 
ae 2M Q d 
LV fo = ay {Th (v) (1 — 84) + 0%}, (12) 
TRo 
rye 
SR KG 
1Gf = == 3 
1 (L) 4 uw (u + 2) (13) 


Conocrapaaa (3) u (12), nomyuaem crporo oOocHOBaHHBIe 
OIUeHKH HCKOMOM BeJIMYMHbI MAKCHMaJIbHbIX HallpsAxKeHH CBep- 
Xy WH CHH3y 


2M > > avi 
pe (Hi (e) 1 — 8) + 8} <max|V]<— 


0 0 


IT (u). (14) 


Cpeauee apudbMeruyeckoe BepxHeli M HMxKHeH OlleHOK (14) jlaeT culeqyto- 
Wy!o mpocryro dopmy.y Avia WpwOsM2KeHHOrO OMpesereHHA BeJIMUMHbI MaKCH- 
MaJIbHbIX Hallps7KeHHH: 


M 


{IE (uw) + Ty (u) (1 — 64) ++ 64}. (15) 


max. | = 
0 


TIpenenbr H3MeHeHUA MorpeliHocTH STOH NpuOsMxKeHHOM (OpMy Jbl onpee- 
jiMIoTCA HepaBencTBamu (14). OrTHocuTebHad NorpeliHocth V 3amHileTcs B 
Buje 


eae (16) 
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rye 


Bo aie 2u2+ 1 a6 a we 17) | 
P= ueperapll te hos @ I@+3)f. 7) 


IIpu nomouyy paBexcts (16) u (17) merko noqcunTaTb OTHOCHTeJIbHYIO MO- 
PpelIHOCTb B3aBHCHMOCTH OT MapaMeTpOB 


a ae Bala R,/R u p/R,. PesyabraTbl TAaKUX 
Ro/R °/Ro ime. BbIUMCICHH MPHBeeHb! B Ta6n. 1. 
re ae ae ae ea ee IIpopoya oOujwH anaslu3 [aHHbIX, 
IIPHBeMeHHbIX B Tad. 1, NpHxoqHM kK 
; abe ee ne Hes: BbIBOLY, 4TO dopmywia (15) onpexemaer 
05 1075 1173 ee 9's MAKCHMAJIbHble Hallpsa2KeH HA C OCTATOU- 
0,25] 0,50 10,33 |4,3 38 HOM CTeMeHbIO TOUHOCTH, OCOOeHHO WIA 
O | 0,25 | 0,066] 0,33 Bg HavOoslee pacipocrpaHeHHbIX CJlyuaeB 
0,5 | 0,75 | 0,33 |1,3 5,5 BaJIOB MepeMeHHOrTO CeyeHHa. 
pa ae ABR 0.33 a B 3aKkr0ueHve yKaxkKem, 4TO mpHo- 
0.5 | 0.75 |0,066| 0,33 14 JIMKeHHad cpopmyvtia (15) u crporue Hepa- 
O75) 4 0,33 [4,3 16,3 BeHcTBa (14) ocrarorca cipaBeJIHMBbIMH 
0. | 0,20 | 0 0,066 17,3 He TOIbKO JIA KOJbILeBbIX BbITOUeK 
ie nie ‘ nee ae KPyroBolt (OpMbI, a TaK2xKe HM DJIA HeKO- 
0.75/41  |0,06614.3 64 TOPbIX J[pyrux clyuaeB, Halpumep, MA 
0,754 0 0,066 100 cu1yuad BaJla C OCeBbIM CeYeHHeM, Mpel- 


CTaBJIeHHbIM Ha puc. 2. Kpome roro, Avia 
Balla, YKa3aHHOro Ha puc. 2, HMeIOT MeCTO pe3ybTaTHI Tabu. 1. 


Kuesckuit rocyJapcTBeHHbIii yHHBepcuTerT Tlocrynuso 
uM. T. I. Iesyenxo 2 XII 1957 


IMTHPOBAHHAS JIMTEPATYPA 


1A. H. Huuunkx, Tposonbupit usrn6, Kpyyesue, U3y. AH CCCP, 1955. 
> K.B.Coaauuxk-Kpacca, Kpyyenne panos Mepemenuoro ceyenua, 1949, 3 T. H.Io- 
02% Hi, Hsp. AH CCCP, cep. matem., 19 , Ne 3, 245 (1955). 
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Horaago Akanemuu nayr CCCP 
1958. Tom 119, Ne 5 


PHY POMEXAHHKA 


H. H. MOMCEEB u A. M. TEP-KPHKOPOB 


O HEEXWHCTBEHHOCTH PEWIEHHA 3AQA4N O NOABORHOM 
KPbIJIE 


(ITpedcmaeaexo akademuxom M. A. Jlaepexmoeseim 20 XI 1957) 


B muHeHHOM MOcTaHoBKe MWOCKad 3alaua TeOPHH NOABOAHOTO Kpbivia Obiwia 
TIpeAMeTOM MHOFOUHCJIeHHbIX HCCJIeqoBaHHi. B HemMHeHHOW mMoCcTaHoBKe wa 
uncem Opya, OOmbumx 1, OHa paccmarpuBanacb A. M. Tep-Kpuxopospm (2). 
HeaMuetHad MOCTaHOBKa MO3BO/IAeT YCTAHOBUTb PAX PakTOB, KOTOpble IpH JU- 
HeHHOM PpaCCMOTPeHHH He MOryT ObITb OOHapyKeHbl. HanOosee uHTepecHble pe- 
B3YJIbTaTbl JlaeT HeIMHeHHad TeOpHA IA HCCeOBaHHA TeveHuM MpH uncmax 
Opyza, 61u3Kkux K 1. B 9THx ycnoBusaXx OKa3bIBaeTCA, UTO 3afaua OOTeKaHHA MMe- 
eT HeeMHCTBeHHOe pellieHHe. CyuecTBoBaHHe ABYX pexXHMOB OOTeKaHUA 9KCre- 
PHMeHTaJIbHO BMepBble, 10-BHAMMOMYy, ycTaHoBus I. C. Cyxomen (7). Teoperu- 
4YeCKH 3TOT (akT ObWI oTMeyeH H. H. Monceespi (*) npu u3yyeHun OOTeKaHUuA 
HepOBHOro jlHa. 

1. [lnocKas 3aqaua TeOpHu NOABOAHOrO Kpblia B Oe3pa3MePHbIX MepeMeHHbIX 
CBOJMTCA K ONpeleeHHiO aHasuTMYecKOH (yHKUHU w (Zz) (cM. puc. 1, rae npu- 


Y € 


Puce. 4 


BeJleHbI OOO3HaYeHHA), YOBJeTBOpAIOMeH COBHAM OOTeKaHMA Ha o Bas ag, 
acumltoTuyeckomy ycuioBuio limy = 1 u ycmosuto NocTosHCTBa aBJIeHuA Ha 
x—>— OO 


L, koTopad ABIAeTCA JIMHHeH TOKA: 


dw 


2 
cE + 2vy = const, 


rae v = gh?/Q?; h — rayOuHa 2%KHKOCTH Ha OeCKOHeYHOCTH CuJleBa, Q — pac- 
XOJl. ; 
Ilycrb B muockocru € nomoce Tz cooTBeTcTByeT Nosoca CAMHMYHOM HIM- 


publ. Ecau sagatTb Koutyp S; (o6pas KouTypa S), TO pyHkKUHA w(¢) MoxerT 
2 


ObITb OmpeszeneHa. OOosHayuM (rae = 1+. OyuKuna ¢(z) OyqeT np 
Q= 
4 = 1 YAOBMeTBOPATh yCJIOBHIO 


1 


2(1 + @) 


MoxxHo moKazaTb, To ecm |1—v| Hu |@| MocTaTOUHO MaJIbI, TO rpaHH- 
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& ig yy = const. (1) 


ua L YOBMETBOPAeT YCOBUAM rulaqKOcTH, UpH KOTOPbIx CIpaBeJIMBbt 
a 
dz 


ouenku M. A. JlappenTbeBa qua 


~ (1+ 5w']- 


dg |? 
| dz 


Vicnompaya ary ouenky, Momarat y= 1+ u u BbIOMpad MOCTOAHHYIO TAK, | 
YTOOL! IpH w==0 uw—=O0 yoBmeTBOpan0 ypaBHenuto (1), MOMYYHM  CHELYIO- | 
wee YpaBHeHHe, KOTOPOe MPHOMHKeHHO OMMCbIBaeT (POpMy CBOOOLHOH rpaHHibl: 


u” + 3(v—1)u +3, (1 +2) =p®, (2) 


re p® = w(x) [1 + Qvu2— (2v— 1) u]+[o (&) — w (x)] [1 + 2vu? — (29 — 1) u]. 
2. Ilycrs v< 1. J|na orpickaHua pelleHua ypaBHenua (2), KOTOpoe Tepe- 
XOJMIO ObI B TPHBMaIbHoe pH w—->O, Moso*KuM 


Usp + wie t..., D=O,4+yuO,4+... (3))] 
Jia (yYHKUMN Uy NOJyuuM ypaBHeHne 
iy == 3 (ley) oy Dy, (4) 


Tak Kak mpH Xx—>—co u,=0, TO, O603Ha¥aa h = V3(1 —y), nalizem: 


x 


y= — a fem\ O7(t) ta ar eg \ ®, (t) e** ash : 


Bpruncuienve cue/yIOWlux MpuOsMxKeHuH avaslioruuHo. CBo6oqHad MoBepXx- — 
HOCTb MOTOKAa B 9TOM CJlyyae MMeeT BU, yKa3aHHbI Ha puc. |. 

IlycTb Tenepb v 6m3KO K 1. OOo3Hauum |—v=a u mpe_cTaBuM ypaB- 
HeHHe (2) B cbopme 


u” = 3au — ®/,u? + yf, 


re uf =O + a7?, nw MOOKYM “U=Uy+pu,+... 
PyHKUNA Uy YMOBJETBOPAeT YPpaBHeHHIO 


: F 
thy == Sorts, = "at. (5) 
Pemenne (5), OOaaromee 3aaHHol aCHMITOTHKOM, uMeeT BU 


Uy = 


ch? ee | (9) 


rye X) MO*KeT ObITb JHOObIM. 


Pemenue (6) onuchrBaer yequnenHyio BowHy. PyHKUMA Uy yOBNeTBOpseT 
y paBHeHHIO 


Thee earn Quy + fr(X, Xo, &), (7) 


re pfy =p, + aug. 
UYacrubie pelienua ypaBHenua (7) npn fy; =0 Oynyr 
V 3a 301 
th (x + x0) x cht 32 5 4) 
= Se el a ys \ a de. 
oe 7] 
ch? —— aie) + Xo) ne) 2 (t + x0) 


* Cm. nogpobuee (4). 
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CuefopatesibHo, oOulee pellenve ypaBHenusn (7) OygzeT 


x 


mae) [lfle x @) m()d+ C]— 


— Yo (x) | \ it (%; X%) Yy () dt + C,|| ’ 


, , 
rye A= yy, — 9,Y;. 
TpeOoBaHve orpaHueHHocTH wy NpH «—>-+ oO NPHBOANT K ypaBHeHulo 


\ fa (% Xo» &) a (2) de = 0; (8) 


Tak Kak « = |1—y— pejMuMHa, OMpeenaomlad CKOpocTrbh TeveHMa, 3azana, 
TO W3 ypaBHeHuaA (8) HaxOQHM 3HayeHHe x). TlocroaHHoe Cy, MoxKeT ObITD 
NIPOWSBOJIbHBIM. Jia ero onpeyeueHuA Halo paccMOTpeTb ypaBHeHus BToporo 
NpHOuJMxKenuA. Onpeyesenve culeqytouux YIeHOB pasJliO%KeHWA aHaJOrM4yHo. 

TakuM OOpasOM, HaliJeHO BTOPOe pellieHve; OHO OMpeyesAeT NOTOK, CBO- 
OofHaa rpaHula KOTOporO NepeXoOqUT B yeqMHeHHy1O BOJHY, Korya p—>0. 

3. TouHO TaK 2%e UcCcJIeLyeTcaA cayyali vy >1. Pemenue, Koropoe nepexo- 
WHT B TPHBMalIbHOe, OyMeM UuCKaTb B Bue paya (3). YpaBHenue mepBoro 
MpHOJIMKeHHA JIA Uy OyWer 


u, + 3(v—1)u=9,. 


Pemenve 9TOrO ypaBHeHHA, OOlaqaioulee HYXHOH aCMMNTOTHKOH mp 
Xx ->— «, MMeeT BUI 


x 
a \ @ (<) sin V3B@—1) (x —2)de. (9) 
@Mopma cBoOoAHOM MOBepXHOCTH u30OpaxKeHa Ha puc. 2. IIpu x -+ oo 
cBoooyqHad MOBePXHOCTb CTpeMMTCH kK  peryJIApHOH cHHyco“je Buza 
uy = Asin V3(v— 1)x + BcosV3(v—1)x. J|na nocrpoenua Broporo peule- 
HMA, OTIMUHOTO oT (9), HO- 
JIOXKUM, Kak M panee,y — |= 
=, U=Upt ply +.-- 
@MyuKuuA uy, OyseT yAoBuJe- 
TBOPATb YyPaBHeHHIO 


u" 2 
Ly 3aLy — as Up = 0. 


ITO ypaBHeHHe UMeeT 
peleHue 


Ui aa rie ianaiaes a , 
ier V 3a aes (10) 


KOTOpoe TaKxKe OMMCbIBaeT YeMHeHHY!O BOJIHY, YyOuHa KOTOpOH pu 


X->- oo OyneT h* = h| 1 — ad , rye h—rayOuna yeqHHeHHOH BOJIHET, 


HalijeHHOH B Mpesbiyyulem pa3gene. OrnpaBasasich or pemennsa (10) u nopto- 
pad MpvBeeHHbIe BbIWe paccyKeHHA, Mbl HalieM MOTOK, KOTOpHI npu 
u.—O0 TepexogquT B NOTOK, cBOOOHad rpaHnila KOTOpOrO OMNMCbIBaeTCA ypaB- 
HeHveM (10). . 
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4. Takum o6pas0M, y2Ke MpocTeHuivii aHaM3 HeJIMHeHHOM 3ajayH BCKPbI- 
BaeT PAN KaveCTBeHHbIX OCOOeHHOCTeH MOABOMHOTO KPbiJla, KOTOPbIe MpHHIIH- 
MMaJIbHO He MOryT ObITb H3yYeHbI B paMKaxX JHHeliHOH Teopuu. KayecTBeHHy!O 
KapTHHY HeOJHOSHAYHOCTH MOKHO 
CX€MATHYeECKH TpeCTaBHTb B IJIOC- | 
KocTu «Q (amnuuTy ja — pacxoy). Ha 
puc. 3 kpuBas / —atTo pemenve (3) 
mpu v< 1; // —pemenne Buga u = 
=U, + uu, THe Uo onpezemnetcs 
cbopmysion (10); /// — pemenue Bu- 
Na U=Up+puy, Te Uo onpese- 
disercs cpopmysioh (6); /V — peuie- 
Hue Biya (9). 

5. Pa3nMuHbIM pexKHMaM OOTeKaHHA COOTBETCTBYIOT H pa3JIMYHble PHApo- 
jWWHamuueckve XapakTepHCTHKN NOABOAHOTO KpbiJia. PaccMOTpHM B KayecTBe 
MpHMepa J{BU?KeHHe BUXpA MOA NoBepxHocTbio »xuAKOcTH. Ilycrb ero Koopyu- 
HaTbI B miocKocTu ¢ 6ynyr (0, 4/2), Torga dyHkunA w(C) uMeeT BUY 


Puce. 3 


sh = ies 
p 1 2 2 
w(t) = C+ 5— ee ae 
shy (6+) 
Torya 
ik 
Oe chars 


Tlonb3yacb dbopmymamu C. A. Uansbiruna, HeTpyqHO ompejeJIMTb CHIBI, 
jelicTBylouywe Ha BUxpb. Ecau yv< 1, TO IA MObEMHOH CHIbI NOJyYHM 
culeqyroulve (OpMyvIbI (3amHcaHHbIe B pasMepHOM Bu Je); 


ea geemay 7) prone iowa 2 SP 
" a 4h V 3 (c? — gh) (1) 
¥=— col +? (2 ph): I 
Baal ie. exinias (mae) (II) 


3]\eCb C —CKOPOCTb J[BUXKCHHA BUXpA. 

Ileppax opmyia ompemeiseT MObeMHYIO CHJIy B MOTOKe, KOTOpbIIi 
«OJIM30K» K paBHOMepHomy. Bropas dopMyvia JaeT 3HayeHHe MOJbeMHOH CUVJIbI 
B TlOTOKe, «OJIM3KOM» K MOTOKY, CBOOOJHaA MOBepXHOCTb KOTOPOrO TMpecTaB- 
JideT coOoH yeHHeHHy!0 BOJIHY. 

IIpumeuaune. [lockombKy KoHTyp 3aqaeTCH B NapamMeTpHyecKoH m0c- 
KOCTH, TO OYeCBHHO, YTO HaljeHHble peleCHHA COOTBeTCTBYIOT, BOOOIe ro- 
BOP, Pa3SHbIM KPbIJIbAM. TeM He MeHee MIpHBeeCHHbIe BbIUMCICHHA YKa3bIBaloT 
Ha BO3MOXKHOCTb CyUeCTBOBaHHA AByX (opM OOTeKaHusA. 


Mockoscknt bH3HKO-TeXHHYeCKH A Ilocrynu10 
MHCTUTYT 20 XI 1957 


IHMTHPOBAHHAS JIMTEPATYPA 


1 A.M. Te p-Kpuxkop os, Msp. AH CCCP, cep. matem., 22, Ne2 (1958). 2 IT. C. Cy- 
xXomew, Bompocbr ruqpaBmuku oTKppiTeIx pycen, Kuen, 1949. 3H. H. Moncees, 
TIpuxa. matem. u mex., 21, Ne 6 (1957). *M. A. JlappeuTbes, B. B. Ila6art, 
Metobl TeopHu PyHKUMi KoMMIekcHoro MepemenHoro, M.—4JI., 1951. 


Wloxrnagp Akanemun Hayk CCCP 
1958. Tom 119, Ne 5 


TEOPHA VIPYITOCTH 


K. ©. BOMLLEXOBCKAA 


YCTOH4HBOCTb PABHOBECHSA CTEP)KHEM C TOUKH 3PEHHSA 
MATEMATHYUECKOM TEOPHH YIIPYrOCTH 


(IIpedcmaeaexo axademuxom JI. H. Cedocoim 8 XII 1957) 


Jo mocmeqHero BpeMeHH 3afauM ycToluMBOCTH paBHOBecHa YUpyrHux Tes 
pellaIvcb MeTOAaMH MpuKaqHOH TeOpHuN yIpyrocrnH WIM COMpOTHBeHHA Ma- 
TepHaJIOB, B KOTOPbIX BBOAUMJIHCh yMpoulatoulue THMOTeSbI O XapakTepe Jecop- 
MMPOBaHHOTO WJM Hallps»xKeHHoro cocrosHul. B. B. Hosoxusop (?) crapur 
oOmyio 3ayauy 06 ycToHunBocTH ympyroro Tela C TOUKH 3peHuA MaTemMaTHUecKol 
TeOpHH YIPyrocruH, He paccCMaTpHBaA, OfHAKO, PellleHuM KOHKPeTHbIX 3aflau. 
A. lO. Vumauucxnit (') paspupaer pellieHve KOHKpeTHO 3ajauu: 06 ycroliun- 
 BOCTH CKaTHA OeCKOHEYHO AVIMHHOM MOVJIOCHI B YCMOBUAX MOCKOH Aecdhopmanun, 
yuHTbIBad Jedopmatuio rpanul. B anno cTaTbe MeTOJamMu MaTeMaTHUeCKOl 
TeOpHH yipyrocru paccMaTpuHBaercA MpOCcTpaHcTBeHHa 3aflaya 06 ycrouunMBo- 
CTH CKaTHA YIPyruX KPyTJIbIxX cTepxKHel. 

IlycTb WusHHap Aaunpl / paquyca R cKaT paBHOMepHO pacrpeseseHHbIM M10 
TOPWOBbIM CeyeHHAM ycHJINem p. BokoBasd MoOBepXHocTb cBoOoHa OT ycHuHit. 
Torfla HalpsAxKeHHOe COCTOAHHe B WHIHHApHuecKHX KOopfMHaTax fr, 9, z (ocb 
Z HallpaBsleHa NO OCH WHIMHApa, ocu fr u 8 pacnoowKeHbl B CpeqHem CeueHHH 
WMIMHApa) ompeleisetcaA HalpAxXeHHAMU 


(= i Sarr Sa all eas (ee 
i alia alas pp ey Sere P, (1) 
KOTOPbIM COOTBETCTBYIOT MepeMelleHHA 
vp Pp 
ei ye 0, ul= ae. (2) 


| rae E — monyab TOura, vy — Kosddpuunent Ilyaccona. 

Uccelyem, BO3MO%KHO JIM, HapsAyy C OCHOBHbIM COCTOAHHeM PaBHOBecHA 
IMJIMHApa, ompeszemaembiM copmystamu (1)—(2), kakoe mu60 Apyroe cocTrosHHe 
| paBHOBecua, OeCKOHeUHO OIM3KOe K OCHOBHOMY, MPH KOTOPOM OOKoBas MOBepx- 
)HOCTb Tela Tak?Ke CBOOOHa OT yCHJIMM, HO yxKe MOXKeT ObITh HeIMIMHApUYe- 

CKOH. 

Ilycth u,, Up UW Uz—O6eCKOHCYHO Mable JOMOJIHUTEIbHbIe mepeMellleHHA 
) TOUCK UMJIMHApa OT HX NMoOMO*KeHNA B UCXOJHOM Je*POpMupOBaHHOM COCTOAHUH, 
1c,, G9, Gz, To, Toz, ter — COOTBETCTBYIOUMe ITHM TepeMeleHHAM OecKOHe4HO 
) MaJIble HanpsKeHHsA. 

| CBa3b Me@K]y MepeMelleHHAMM U,, Up, Uz WM HallpsKeHUAMHM G,;, So, Gz, 
tro, Tozs Ter YCTAHABJIMBaeTCH COOTHOMeHHAMM 3aKOHa [yKa 


du, (1 ou, ; Jug uo 
Ue erg ia ES pee | aaa 
4 OU u, 4 Out Otto 
ee oe 
Ou Ou Ou, 
se Mt Da wee ta): 
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rye 
1 Oty er Ou, 4 
<s OF © ge Morey. 108 (4) 


€CTb OObEMHOe pacluvpeHve MaTepHaJia, 4 U. — MOCTOAHHBIC Jlame. | 
Tlepemenjenua Ur, Ug WA Uz MOJKHSI YOBJICTBOPATH YDPaBHeCHHsiM PdaBHO- 
BecHxy 


aA bs U. uty 
Ov) S + pyar — 4 (a, +2 392) = 0, 


(ea 


r 


yN 5 u [oq OU, 
Ae" + BY"e + | 2 Gg — Ho = 0; (5) 
OA 4 
(A a LL) Ta BY Uz = 0, 
A HAMpPAKCHHA 5;, So, Sz, 70, Tozy ter —TPAHHUHbIM YCOBMAM: 
aC = load “| * -() y= 
(o® + o )cos ry + (s9, + ,,) cos by + (x0, + 7,,) coszv = 0, 
= pe , 0 Ss 
(a0, Ht, )COS Ver (68 <a, cos yt ahi a8) COs 2yi= 0; (6) 
fp ” Cul G0 i. — 
co tt.) COSA 4- (79 ft ,) COS.0Y =-4(99 1-6) COS 2y—=0 
Ha J\e@OPMHpOBaHHOH OOKOBOH MOBePpXHOCTH WWIHHApa C HOPMAaJIbIO ¥.. 
, 4 Ou, Ou 
[loub3syaAcb COOTHOWIeHHAMH cosry: cos fv: coszv = 1: (— 3 : = fe) 
MW ONyCKad MpOH3BeeHHA MaJIbIX BeJIMYHH, MOMKHO 3alHcaTb TpaHHYyHble ycvJio- 
BUA (6) culIeyIOuluM O6pasom: 


cA 0; tre = 0, ag SD oe TIpv r=R+ ur + Ur. (7) 


JlerkO BHeTb, pasJiarad HelpepbIBHbIe (yHKUHH 9;, to H tz B PAIbl 
Teliopa, YTO C TOUHOCTbIO JO BeJIHYHH BTOpOro NMOpAKa MaslocTH rpaHuy- 
HbIe ycCJIOBHA (7) MOKHO OpaTb He Ha esopMupoBaHHOH ToOBepxHocTu 
r=R+u?+u;, a Ha nepponayabHOH MOBepxXHOCTH c MpAMOMHHeLHOH OGpa- 
Bsyionien 7 = R, T. e. 

Ou, 
o=0, te=O0, 2 =—P> Tipu r=R. (8) 

TakuM OOpas0M, WIA OTbICKAaHHA (PyHKUMH U;, Up H Uz Halo pelllaTb 
cucTemy AMcpepeni{MaIbHbIX ypaBHeHH (5) c rpaHHuHbIMA ycJIOoBuAMH (8). 

[Ipeqnovlarad, YTO BbIMyYHBaHHe MpOMCXOMMT B OMHOM MMOCKOCTH, CKaxKeM 
B liockocTH = 0, 6yfeM ucKaTb (PyHKUMH U;, Up HW Uz B BU 


Up = U(r) cos Ves az, 
Ug = U(r) sin 9 cos az, (9) 
uz = w(r) cos Osin az. 


Ilapamerp @ onpefesser [IMHY BOJIHbI «BO3MYIIeHHA» OOpasylonlell WH- 
JIMH[pa; OYeBHHO, uTO 


a(2m-+1)—, (10) 


rye m— mo6oe wesoe uucno, //(2m-+ 1) — AnuHa NoAyBORHEI «BOSMyULeHHA» 
oOpasylouleH WHIMHApa. 

Iloyxcrapus Bbipaxkenua (9) B ypaBHeHua paBHoBecua (5), MOJyyuM cucTemy 
Tpex AnpepeniMabHBIX ypaBHeHUlt BToporo MopayKa Cc HepeMeHHbIMH KO3(p- 
(pHIMeHTaMH JIA OMpeyenenua :yHKunit u(r), v(r) n w(r). 
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(A + Qu) (uw u" prey Be uw) — w (a? + 


=)u+ 


+Q+p)—0'— 23 y 4 (A +u)o' =0, 
eeu + a ee —(a+ 


@ == U; 


| 


Sones Aye Saal Ok 
ar r2 Ua Sea as 


+ (A + 2u) aw = 0. 


OOmee peweHve cucTemp (11) Haxoqum B BHye 


“e+ 


(k++ u)a(u'+—u)+ oe Ce sess 


U(r) = —iylo (iar) + (SE + Br) 1, (iar) — iy No (iar) + 


+ (=222 + tr) N, (iar), 


U(r) = — iaal, (iar) 


+ 28EX Ny, (iar), 


w(r) = —- iBrly (iar) — [ See 
\ 


ahewe Y| I 


sia I, (tar) — ia*aN (iar) + 


(12) 


— is'rNo (iar) —| >= poet 5 —|™ (iar), 


(A+ wv) 


rye /) (tar), 1, (iar) u No(iar), N, (iar) — coorBetctBeHHo dyHkunu Becceaa 
uw HeliMana Hyieporo M NepBoro NopxsAyKa OT 4YHCTO MHMMOrO apryMeHtTa iar; 
a, 8, y, «, 8°, y°—nocTosHHbIe wHTerpupoBaHna. B cuyyae cnmomHoro 
UMIHHIpa PyHKUMH uU, UV HM W JOJKHbI ObITb OFpaHHyeHHbIMH pH r—>O, 


NOSTOMY B pelleHun (12) HayoO MoMO*KUTS 


oS Pye 0: 


(13) 


Takum o6pa3o0Mm, corsacHo (bopmysiam (9) u (12) npn yyete papencts (13), 


MMeeM 


TN Cp Ned |— iy[ (tar) + (“5 at pr) I, (iar) | cos 6 cos az, 


— 


ue (r, 9, 2) = [ — inal, (iar) + 


I, (iar) | sin § cos az, (14) 


uz(r, 9, z)= \— iBrl, (iar) — Ee wer 8 — vhs (iar) cos § sin az. 


(A +b) 


Tloquuuaa pewlenve ( 14) PpaHv4HbIM ycsIOBHAM (8) H NOJIb3yAcb MpH 9TOM 
dbopmysiamu (3) u (4), Haliem TPH JIMHEHHDIX OJHOPOJHbIX YyPaBHeHUA OTHO- 


CHTCJIbHO HEM3BeCTHBIX %, B HM yY: 


a (tp — 2s) + BR® (to — 5 i) +*[(@-2)h+ io] = 0, 
a [(2 —4) fy + 2tTo] — BRU, + © (to — 2h) =0, (15) 


(24) {I, 


—ae(pt+pe)i+ a{(p + 2y) A —»[-S A ve 
+ ya(p + 22) (to — hh) = 0, 


rye Aa cOkpaulenns 3anucH OOO3HaYeHO 


fb =de@i la= 1) —f Sia. 


5 TAH, rt. 119, Ne 5 


3a} 


a+ e 


(16) 
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Cucrema (15) wMeeT HeTPHBHaIbHOe pelleHHe JIMIIb MpH CJEMYIOULeM 
3HaYUeCHHH C)KMMAIOWerO YCHJIMA: 


re [= ee (EE ee oe tIgh+(4 jana 1) | 


ee ; Ate 9' \A+h Au A+ 
le DA+3y.\ A+2u A—U\ 7 721 (yo SAcbOU i | 
SY Gee ead ire Gear ead rea pera 


B Y€M HeETPpyJHO yOeXMTbCA, MpPHpaBHAB HyJIiO ONpefeJIMTeJIb CHCTEMBI (15). 
Ilpapaa uacTb mocwleqHero paBeHCTBa MOXeT ObITb NpefcTraBjleHa B Bue 
pa3JIOXKeHHA MO CTeMeHAM Napametpa f. 


ee 2 {1 — 42 + Av. — yu? ote 
4 (4 + u) 6 (A+ v) (8A + 22) 


orl J ye ic 
1152 (4 + w)? (84 + 2) 


®opmy.1y (17) MoxHO conocTaBuTb ¢c opmyol Oisepa 


[Ci = = 


(17) 


2m + 1)?*nEI 
Hey SCE i alto 29) (18) 
JIA MpOAOJbHOrO usruOa Kpyrsoro cTepxKHA WIMHOH / c WapHHpHO 3aKper- 
JICHHBIMA KOHIaMu. Jat 9TOrO cueqyeT 3aMeHHTb MOMeHT UHepltvn J ero 
sHayeHvem 7R*/4, ycunne Ps — ycuuiveM patR*, OTHECEHHbIM K eMHMILe MJI0- 

3A + 2 

mau, MOAyJib ynpyroctu EF — Bbipaxkenvem 2 ate 
3HaueHve ¢ = (aR; Torga opmysa (18) npumer Buy 


_ __ we (BA+ 2u) 
Laima kas tea (19) 


WM UCHOIb3CBaTb O60- 


TakuM oOOpa30m, (popmyuia (19), momyyeHHad MeTOJaMH COMpOTHBJIeHHA 
MaTepHaJlOB, ABJIAeTCA TipeyesbHOH upH ¢t—>O yuna cbopmyspr (17), BEIBeqeH- 
HOH Ha OCHOBaHHH OOWIMX ypaBHeHHii MaTeMaTHYeCKOM TeopHu ympyrocrTn. 

Pa3HocTb 6 MHHHMaJIbHbIX 3HayeHHH (m=) KpHTHYeCKHX ycnuIMH p; u 
ps (Tra6. 1), BbIUMCeHHEIX 10 (opmysiam (18) u (19) npu A = 1,2-10® xr/cm?, 
u=0,8-10° xkr/cm?, uMeeT nopaqoK oe mpoleHTa wu Mp YyMeHbINeHHH 
rHOKoctu 2//R or 628 yo 62,8 yBemuunBaetca oT 0,001 yo 0,1%. 


Ta6auna 1 


t 0,017 0,032 0,052 0,077 0,097 0,17 
P; (Kr/cm?) 52,0005 468 , 0410 1300,3160 2549,2115 4215,3017  5205,0243 
Pg (Kr/cm?) 02 468 1300 2548 4212 5200 
8 (%) 0,001 0,009 0,024 0,047 0,078 _ 0,097 


B 3akjlo0ueHHe CU4HTaIO CBOMM IpHsTHbIM JOJIrTOM BbIpasHTb rslyOoKy1o 
OnaroqapHoctb akaq. AH YCCP A. IO. Vinmauuckomy 3a nocranosky 3afauu ul 
PYKOBOJCTBO BBITIOJIHEHHeEM ee PelleHHs. 


MuctutyT MaTremaTukn Tlocrynusto 
Akayemun Hayk YCCP 21 XI 1957 


UWHMTHPOBAHHASA JIMTEPATYPA 


1A. 10. Umauucxkn it, Yxp. matem. xypu., 6, Ne 2, 140(1954). 2B.B. Hoso- 
4K H 10 B, OcHoBbl HemHHeHHOH Teopun ympyrocm, JI.—M., 1948. 
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Hoknaagm Akanemun Hayk CCCP 
1958, Tom 119, Ne 5 


ACT POHOMH jl 


C. A. JKEBAKHH 


OB EAMHOH HHTEPMPETALLMM PA3JIMUHbIX THNOB 
NYJIBCAWMOHHOH 3BE3QHOH NEPEMEHHOCTH 


(ITpedcmaeaeno axademuxom M. A. Jleonmoeuuem 9 XII 1957) 


Ha ocnope pacueta HeayvaOaTHBIX KOJIe6aHHit MHOrocJOiiHoOl MUCKpeTHOH 
ccpepHyecKOH Moe OOONOUKH 3Be3XbI (B JIMHeHHOM mpHOwM2xKeHMH) MBI 10- 
Ka2KeM 3]/eCb, UTO BCE H3BECTHbI€ THIIbI MYJIbCalHOHHOM 3Be3qHOH mepemeH- 
HOCTH, OTJIMYaIOUIMecH pyr OT Apyra da3s0BbIMH COOTHOIMeHHAMH MexKLy 
KOJIeOaHHAMH OvlecKa M KOJIeOaHHAMH payca 3Be3JbI, MOryT OBIT NOsyueHb! 
M3 STOH MOJeJIM IPH pasJIMYHbIX 3HaveHHAX OHOTO U3 MapaMeTpoB Moje 
(HMeCHHO, TapaMeTpa HeayMaOaTHOCTH KOJIeOaHHii Y; 30HbI KPHTHUeCKOM HOHH- 
saunu Hell (1-4)). [loqo6Haa untepnperayua u3saramacb Hamu paHee (1-4), 
‘O4HaKO OHa OblJIa HeMONHOH, HOO B (1-4) HaM He ObWIO U3BeECTHO O Cyule- 
‘CTBOBaHHM, HapsAny Cc ouronepHoyMuecKHMH epeMeHHbIMH THNMa 0 Ceti, 
Yy KOTOPHIX HaCTYNWeHHe 9NOXH MAKCHMYMAa OslecKa ONepe- 
mMmaeT Ha ~?}]/, nepuowa KomMeO6aHuH 32NOXY MAKCHMAAbHOrO 
CKaTHA 3Be3TbI, elle H TaKHX OJTONepHoyMyecKHxX NepeMeHHEIX, 
y KOTOpbIX O6e€ 3TH INOXH NPHOMMN3SUTeENbHO coBNnagawT (°) 
(3ecb HM HHMKe NOpasyMeBaeTCA, YTO 3MOXA MAKCHMAaJIbHOrO CKAaTHA 3Be3 bl 
ompejesIseTCA U3 KPHBbIX JIYYeBbIX CKOPOCTeH DO JIMHHAM NOP JIOULe HHA). 
Haszo0pemM 93TOT THI JouronepHoqMuecKHx MepeMeHHbIX, MO WMeHH OJHOFO 3 
ero mpeycTapuTeseH, THnom RR Herculis *. Tako x%e cyBur (pa3, KaK y 
RR Her, o6HapyxxupatoT u nepemenubie Tuna B Can Maj. 

BHelIHIOIO YaCTb 3Be3JbI, KOMeCOaHHA KOTOPOH He ABJIAIOTCA KBa3valuabarT- 
HbIMH, Ha30BeM oOOoiouKOH (+ 4,7). O6o0uKa COCTOMT H3 30HbI ABYKpaTHOH 
KPUTHYeCKONH HOHH3AalMH reJIMA, B KaYeCTBe KOTOPOM ycCJIOBHO IpHMeM C/OH 
¢ y; —l1= (d|lnT/dIn p)a,<( 0,26, u u3 nexameH Haq 30HOH aTMOC@epH 
3Be3bl. PacueTbl pala 3Be3HbIX OGONOUeK MPH pa3zJIMYHbIX 3HayeHHAX sdpek- 
THBHOH TeMMepaTypbl 3Be3bI Ts, YCKOPeHHA TATOTeHHA B OOONOUKE g U 
cojlepxxaHHu reimmua 15-20% (mo 4NCJy aTOMOB) 0Ka3a/I4, YTO B TO BpeMA 
Kak IlapaMeTp Y, CHJIbHO MeHSeETCH Tp H3MeHeHHH BeJMYHH £ HU T4pp (OH TEM 
Oombule, 4eM Ooube g U Tsp), OTHOWIeCHHe Maccbl aTMocdepbl M_ K Macce 
(30HbI KpuTMyecKoH noHHB3auHH Hell ms, octaeTca pH 2TOM MOUTH HeH3MeH- 
HbIM H COCTABIAeCT OKOJIO M,/m;, = 0,88 + 0,93. 

BpiouHeHHbIe pH Momo 4- w 5-CJIOMHbIX JHCKPeTHbIX MOJeseH pacuerThl 
HeamMaOaTHbIX KOJIeOaHHit pasJIMYHbIX OGoNOUeK MOKa3aJIM, YTO MpH 3ajaHHou 
(3ABUCHMOCTH KOIpPuNNeHTa HeENpOspayHOCTH OOOJIOUKU 3Be3KbI OT MJOTHOCTH 
la TemMepaTypbl (OMpeyetemMoli XMMHUCCKHM COCTaBOM) XapakTep HeayMaOaT- 
|HbIX KOJIeOaHHit (T. e. BeIMUHHa CyBHra (pasbl Mey KoseOaHHAMH OulecKa 


* O6bIUHO, KOrZa FOBOPAT O *asOBbIX COOTHOWICHHAX Mey KOJIeOaHHAMM OvlecKa H.Jy- 
f1eBOli CKOPOCTH y AOJIFOMepHOMMYeCKUX NepeMeHHLIX, TO NOfpasyMeBaloT MPH 9TOM COOTHO- 
(UeHUA, XapakTepHble yaa o Ceti, a ne aa RR Her. Oro oOcTosTesbcTBO cBUseTeNbCTBYET, 
10-BHJHMOMY, He CTOJbKO 06 OTHOCHTEJIBHOM peAKOCTH NocseAHeErO THNa My JIbCauMOHHOH e- 
€MCHHOCTH, CKOJbKO O TOM, YTO *as0Bble COOTHOWEHHA BIepBble Obl WCCJeAOBaHbI y Ap- 
f<ofi mepemennot o Ceti (°), H Momrue TOAbI, B CBASH C TPYMHOCTAMM UX H3yNeHHA y AONTO-, 
(1epvoyuyecKHX TMepeMeHHbIX, MepeMeHHas o Ceti ABIANACh CMHCTBEHHOH AOJITOMepHORMYeCKOH, 
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W KOJeOaHMAMH paqHyca 3Be3/bl M COOTHOWeHHe aMMVJIMTY STHX KOJeOaHHH) 
B OCHOBHOM ompelessieTca BeJMYMHOM MapaMeTpa Y; HM BeJIMYMHOM OTHOUICHHA 
M,/Ms WU MaslO 3aBUCHT OT OCTaJIbHBIX TapaMeTPOB, ABJIAACb B 9TOM CMBICJIC} 
YHUBepCaJIbHbIM. 

Ha puc. | us06paxenbl caBur cbaspl ) Mexy 9T0XaMM MakCHMyMa OuleckKa | 
WM MMHUMyMa paguyca 3Be3JbI (CIOWHEIe HHH) * M OTHOMeHHe d aMMIATY Ab 
MOTOKa H3JIyYeHHA MO BbIXOe W3 3Be3qbl K MAKCHMYMY aMIVIMTYIbl MOTOKa 
V3IYYeHHA, OCTHraeMoMy Tepe, BXOJOM B WOHH3HPOBaHHy!0 30HY B 3aBHCHMO- 
ctu oT Igy, WIA Tpex 3HayeHuit m,/m, (0,822; 0,895; 0,930) **. IlyHKrapom) 
W300paxKeHbI Te YaCTH KPHBEIX, JI KOTOPbIX MOJHaA WHMCCHMAaMA IHEprHv KOwJe- 
6aHUli 3Be3bI MOMOXKUTebHa M KOTOpPbIe MOITOMY He OcyuecTBAOTCA. KpHBble: 
ObIIM NOMYYCHbI U3 pacueTa HeaqMaOaTHbIX KONeOaHHH TpeX KOHKpPeTHbIX 4-CJIOH- | 
HbIX CPePHYeECKHX MOJeNeli OOOMOYKM C COJep»%KaHHem BoROpoya 85,7%, TewHA 
14,3%. Ognako, corjmacHo CKa3aHHOMy BBIWIe, 9TH KPHBbIe MOXHO CUMTATb} 
YHUBepCaJIbHBIMH, T. €. TOXHBIMA H JIA MOeseH [pyrux oOOoOYeK TOrO Xe? 
XHMMYeCKOFO COCTaBa. 

IIpwywmaat BO BHMMaHHe, 4TO TIpH TNepeMelleHHH BOJIb MepeMeHHBIX | 
<OOJIbIIOH MOCMeOBaTeMbHOCTH» (°) OT cMeKTpoB KJiacca A K CNeKTpaM KJIac-) 
ca M yckopeHwa THAroTeHHA B aTMOoc(epaX YMeHbIUaIOTCH WM UYTO, KaK TO) 
culeqyeT 3 TeEOPHM 3Be3JHBIX aTMOCdep, 30Ha KpuTHYecKoH Honusaunn He II! 
jOsMKHa IPH 9TOM ONycKaTbCA B rulyOb 3Be3qbI B Oovlee MIOTHbIC CJION H) 
mapaMeTp Y; MOJKeH yMeHbIUaTbCA, MepeqBuradcb COOTBETCTBeHHO STOMY Ha 
puc. | cipaBa HaleBo, ToyyaeM CJIeAYIOMLyIO MOCMeAOBATeIbHOCTh pa3vJIMy- | 
HbIX THNOB MOBeeHHA 3Be3 2: 

1) lgy, 70,54. Sona He Moxwet (?*) co3qaTb HeOOxOAUMy!0 [WIA BO3- | 
Oy XeHHA aBTOKOeOaHHH 3Be3NbI OTPHIaTeIbHy!O MUCCHMAaHIO — 3Be3qa He} 
myJIbcupyer. 

2) —0,1 < Iny, < 0,54. Bo3nuKator KouleOaHua co cyBurom (baa p = + 90°, 
XapakTepHbIM JIA Wecdbeny M MepemMenHEIx RV Taury ***. 

3) —0,25 lg << y, << — 0,1. 3yecb Moryr npeyctaBuTbea Ba cayyuaa ****. 

a) AmnumtTyqa uM (basa NOTOKa W3JIyYeHHA OTHOCHTeIbHO CTAaOMJIbHBI. 
QTOT ciyuall OCYMIECTBUIACTCA, CCH Ma / Ms > (Ma/Ms)xp *****, a cbyKTyallMoH- 
Hbl€e W3MeHeHHA NMapamMeTpa Y, (B MpHpOAy KOTOPbIX MBI 3][eCb HE BXOJHM) 


CyUeCTBeHHO MeHbIe IMpHHbl WHTepBaia Ay,, B KOTOPpOM MponcxoUT mepe- 


* Tina uehenn bY ~ + 90°, AA MonronepHoguyeckux Tuna oCeti » = — 90°. Cxema 
oTcuetTa yrIoB H300paxeHa Ha puc. 1. 
** Tpabuku quia m,/m, = 0,895 onyOnuKosansl panee (*). Ormetum, 4To B (1) nocTpoeHst | 
rpaduxu faa 6 sHayennit ma/m,, nouyyeHHble u3 rpy6oro pacueTa Ha AByx (CLINTEIX) | 
OMHOCJIOWHbIX MOJeJAX. | 
*** TIpn sTOM mpefcKasbipaeMbid Teopweh cyABur (baz y yecbeuax paBeH He TouHo + 90°, 
a MOXKeT ObITb, B 3aBHCHMOCTH OT BeJIHUHHbI MapaMeTpOB OOO/OUKH 3Be3]bI, KAK MeHBbILE, | 
Tak H Ooubuie +- 90°, Haxoqach B mpemenax 50° <b < 130° (cm. puc. 1). Kak pas Takue 
Mpefetbl sHayenni air Hadmoxenna uedeux. B stro cpa3H OTMeTHM, 4TO BpeMs OT! 
BpeMeHH TOBTOpsemoe [cM. Hatpumep, (°,1°)] oObacHeHMe CABura (as y WecbeHA pov cBe-} 
TOBOrO aBJIeHHA CJleyeT MpusHaTb HecocToaTesbHbIM. Ilomumo Toro, 3TO pouJb MOceHero ) 
Mala B CpaBHeHHH C pOJIbiO ras0BorO aBJIeHHA, YTO OObACHeHHe ONpoBepraercs Tem 
OOCTOATEbCTBOM, 4TO, AONycKkad BCe %e MOMHMHHPYIOWLy!O POJIb CBeETOBOrO AaBJIeHHA, MbI 
CMOXXeM NOJYYHTh CABHr Y JIMIb B Mpesetax O< ~<90°. 3Hauenua xe Y > 90°, Ha6.0-| 
Waemble y MHOrHX WedevA, MPMHUMNMaIbHO He MOTFYyT ObITb OOBACHEHBI POJIbIO CBeETOBOrO 
RaBJeHHA. Hexotopbie Apyrve apryMeHTbI NpoTHB sTOrO OObACHeHHA ObIIM yKa3zaHbl B (1) | 
— B mpeqmectsytouux paSorax (1~*) paccmaTpuBaJicA TOJIbKO culyuali 6). 
(m,/M,)xp CCTh KPHTHYECKOe SHayeHe, NPM KOTOPOM NMepexo, OT NOMORUTEMBULIX Y 
K OTPHUaTeJIbHbIM MAKCHMAJIbBHO pe30K (fIn MOfemM c 14,3% renua (m, / M;)xp = 0,898] 


(puc. 1) m pacrer c yBejMYeHHeM cogep»KaHHa rena). O cymecTBOBAaHUH oOovlouek, 
y KOTOpBIX m,/m,< (m,/ Ms ups TOBOpuT HaMune nepena c Y > -+90°. Tosromy caego-| 
BaJlO Obl OXKAMaTb CYMeCTBOBAHHA MepeMeHHbIX, Y KOTOPbIX MaKCHMyM 6vlecKa copBnajaeT’ 
€ MaKCHMYMoM pafuyca. OTcyTCTBHe TakHX MNepeMCHHbIX OObACHACTCH, MO-BHAHMOMY, TeM, 
t c : 
ITO m, /M, MOXKeT OblTb JIMIMb HEMHOTO MeHbIWe KPHTHYeCKOrO 3HaYeHHs, BCve,cTBHe Yero| 
B 9ToM culyyae mpx —0,25 < Igy, S —O,1 BMecro cra6usbHubIX BO3HHKaIOT HeMpaBHJIbHble 
KoleOanusn OsecKka, cM. 6). 
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XON OT sHayeHHH p> -+90° kK sHayennam p= —90°. Tocnequemy 6varo- 
MPHATCTBYIOT TakMe OOOJOUKH 3Be3q, y KOTOPBIX MM, /M%3 3a€MCTHO OGoOubIIe 
(™, /Ms)xp = 0,895 (Hanpumep, 
ma /m, = 0,930, cm. puc. 1). : 
CpaBHUTeJIbHO CTaOMJIbHbI CABHT or 
(pasbi ~, corsiacHo puc. 1, OyzeT 
6lM30K K Hymo. Mbi nomyuaem — gy 
(PasOBble COOTHOWeHNA MerxKLy 
KosleOaHHAMH GulecKa MH paguyca 
3Be3JbI, HaOwOaeMble y WOuIro- 60r 
MlepHOMYeCKUX Me€peCMeHHbIX TH- 
ma RR Her (°) w y mepemenupix 
Tuna ® CaM: Makcumym Oulecka 
HacTyMaeT B MOMeHT HaHOOVJIb- 
wero CKAaTHA 3Be3NbI *. Cormac- 0 
HO pHc. |, MPH NpMBeeHHIX K 
OHOH H TOK 2%Ke BEMMYMHE OTHOCH- 
T@JIbHBIX AMIVIMTYWax KoneOannit «= 
paguyca 3Be3qbI (B npeznoso- 
2KCHHHM JIMHEHHOCTH) aMMIMTy ya 
KOJIeOaHuH cBeTuMocTH 6L/L 
y 3Be3y, Tuna RRHer yom«ua 
ObITb B A~2 pa3za menbuIe, -H 
H@KeJIM y epeMeHHbIX Tula 

o Ceti, a y 3Be3q Tuma BCaM Pue. 4 

B A=3-+4 pa3a MeHbIe, ueM 

y Wedeny. OTH BHIBOZLI NOATBepxaloTcA HaOsmoyeHvaMu. Ecam aaa 3Be32 
Tuna oCeti u3MeHeHHe OvlecKa B BU3YaJIbHbIX BeJIMUMHAX COCTAaBJAeT B Cped- 
HEM OKOJIO 5", a B GosOMeTpuyecKux — oKon0 1™ (24), TO faa sBe3aq TuMAa 
RR Her v3mMeHeHve BH3yaJIbHOH 3Be3HOM BeMUMHbI COCTaBJIAeT B CpeqHeM 


ree 5 
2,5 (°), a 6omOMeTpuyecKkOe H3MEHEHHE,COOTBETCTBEH- 


Taouuua 4 HO 9TOMY, JOJKHO ObITb NopayKa O™5S. Ecau, u3-3a 
ioe a OTCYTCTBUA JOCTATOYHO HaexHbIX aHHbIX 00 aOco- 
JEOTHBIX BeJIMUMHaX 3Be3q Tuna RR Her, cheaTb B3a- 

oe me Me€H IIpaByonoo6Hoe c TeOpeTHYeCKOM TOUKH 3peHHA 
P CoM 54 mpequomoxeHue O6 OMHAKOBOCTH OTHOCHTEJIbHOK aM- 
5 Ceti 1.9 JIT ABI KOJIe6aHH payuyca or/r y sBe3] Tuma 
8 Cep 3,0 o Ceti u Tuna RR Her, ro u3 npuBeyqeHHbIx ceMuac WaH- 
o Scor 3,8 HbIX cylenyeT, uro OL /L y mepemenuprx Tuna RRHer 


B~2 pa3a MeHbIle, 4eM Yy 3Be3q Tula 0 Ceti 
fog) 1. / 2,0 =1g (1 - 0,43/1 — 0,43), 0°5/2,5—1lg(1 + 0,22/-1—0,22), 
A = 0,43/0,22 = 2]. aa 3Be3q Tuna 8 CaM, 1a KOTOpbIX HMeIOTCA JOBOJIbHO 
Hajl@xKHble JaHHbIe OO aOCOJIOTHBIX BeMUNHaX, BesMUMHAa A MOKET OBIT MOJYy- 
yeHa yBepenHee. Ilo qaHHbim HaOmogeHni ya 5 3Be3q Tuna B CaM (7° *?), mepe- 


* Takne asoBble COOTHOWeHHA NOJyyawTca B Teopuw O~puunrrona (11). B cBasH c STHM 
HeKOTOpble aBToppl (12) mosaraioT, uTO MepemenHocTh Tuna 8 CaM MoxeT ObITb onucana 
TeopHeli Oamuurrona. Sto, omuako, we Tak. Teopuxt Opauurtona B dopme (1*) (7. e. Ges 
TIPHBJIeYeHHA HOHH3HPOBaHHOH 3OHbI) MOXKET OObACHHTS (MPHTOM HelpaBMJIbHO) JMIb :)aso- 
BbIe, HO He AMMMHTYAHbIe COOTHOWeHHA Mexy KocOaHHsaMu OJleCKa H JYYeBOH CKOpOcTH 
3pe3i Tuna BCaM unu tuna RRHer. Jlapaeman tTeopuent OQAMHITOHa COOTBETCTBCHHO 
HaOJOaeMOH BeNMUHHS aMMMTYAbI JIyYeBOM cKOpocTH (TOUHEe, COOTBETCTBeEHHO BeJIMUHHe 
Sr /r) ammsmuTyqa KomeOaHHH CBeTHMOCTH IPH TOM 3aBHCHMOCTH KOaSpPuuveHTa sBesHOU 
HeMpospayHOCcTH OT TemMepaTypbl HM MJIOTHOCTH, KOTOpad C YBePCHHOCTHIO MOXET ObIT 
NpwHsaTa B wHacTosmee Bpema (!%), nosyyutca B 10+ 20 pas Oosbme Ha6 io aeMon. 
Tlonnoe o6bacHeHve a3s0Bbix HM aMMJHTYJHBIX COOTHOWeHHH Mexgy koueOannaMH OnecKa 
vw wly4yeBoli cKopocTu y 3Be3q Tana CaM u Tuna RRHer moxer OpiTb avo MpH NomMonK 
TeOpHH nNosfepxKanua aBTOKONeOaHH 3Be3% 30HOH HOHH3auMu He Il (puc. 1). 
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BOA JIYYeBbIE CKOPOCTH Uz B PaHasbHble v, MO PopMyvie Opt /i7 Va oM 
oueHHIM BetMuMHy Of /r STHX 3Be3q uM Noyunn TAO. 1. 

B ta6m. 1 A MoKa3bIBaeT, BO CKOJIbKO pa3 IIPHBeeCHHaA aMIIVIHTYA 
KoJleOaHHli CBETHMOCTH YKa3aHHbIX 3Be3], MeHblle TakoBoH y weeny 5 Cep, 
ym Aquil (aan 8Cep br/r=0.053, Ams =0"58 (#4); gaa y Aquil or /r = 
= 0,053, Ams = 0,55 (14)). Yunrprad HeTOUHOCTbh JaHHBIX, Corsiacue TaO/HY- 
HbIX 3HayeHHi A c TeoperwyecKuM 3HayeHHem A=3--4 cuJleqyeT MNpH3HaTh 
XOpPOLIMM. 

6) Amnuamtyya nu (basa nmoToKa wsmyueHHA He CTaOWJIbHbI. ITOT cuyya 
ocyllecTBAeTCH Tora, Kora (ilyKTyallMOHHble W3MeHeHHs MapaMeTpa Y.) 


OyayT NopayKa u Cove WHpuHbI MHTepBaia Ay,, 0 KOTOPOM Illa peub B a).. 


OcymecTBIeHHIO 3TOrO Culyyat OaroMpHATCTByIOT Takve OOOJIOUKH 3Be3/, | 
y kotoppix Ay, MUHYMaJIbHO (mocuJeqHee OyeT Np mM, /m, ~ 0,895). Torya 
y 3Be3q, y koToppix Igy, magaetT B uHTeppar —0,20<Igy,< —0,l,, 
JOJOKHbI HaGJIOLaTbCA XaOTMUeCKHe H3MeHeEHHA CBHra (as MOTOKA H3JIyYeHHA | 
IpHOMM3HTeIbHO B Mpeyesax or —90 yo +90° HM H3MeHEHHA aMMVJIMTYAbI T0- | 
TOKa H3lyyeHua B 3-4 pasa (cM. puc. 1) —6ulecK 3Be3bI OyAeT MOABEpx*KeH | 
HeperyJIApHbIM W3MeHeHHsM (7). [loa yKasaHHyio WHTeplpeTallto ocoOeHHO | 
XOPOLIO NOAXOAAT NOMyNpaBMJIbHbIe NepeMenHbIe Tua AF Cyg ni u RS Cancri (°*). | 

4) —0,4<lgy,<—0,25. Bosuuxatotr KomeOaHHa co cyBuroM (a3) 


p= —90°, xapakTepHbIM JA MepemMeHHbIX TuNMa oCeti (7). 
5) Igy, <—0,4. OOonouka He MOKeT Co3qaTb OTPHWATebHy!O JMCCH- | 


Mauio, JOCTATOUHY1O JIA BOSOYKJeHHA aBTOKOMeOaHHH 3Be3qbI (*~*). 

CreqyeT Mo,uepKHYyTb, 4TO eCJIM MHTepmperalluA NWepeMeHHOcTH THNa Wepeny, 
tuna ® CaM, tuna RR Her u Tuna o Ceti ne rpeOyeT HMKaKHX oMynenun, 
TO H3JIO%KeHHAaN celtyac MHTepMperalluA HenpaBHIbHOH HM MO/yIpaBHJIbHOM Te- 
PCMEHHOCTH He CTOJIb HayexKHa, MOCKOJIbKY OHA OCHOBaHa Ha MOKa FHuMOTeTHYe- 
CKOM IIpeAMouIOxKeHHH O CYLICCTBOBAHHH (pAYKTYAWMOHHbIX H3MeHeHHH Mapa- 
MeTpa Ys (CM., BMpouem, (}, ”)), 


At 


Hayuno-nccmeqopaTeibCKHH pauoctbu3nueckHli HMHCTUTYT Tloctymuio sy 
mp ToppkopcKoM rocyapcTBeHHOM yHHBepcuTere 4 XII 1957 
um. H. H. Jlo6auescKxoro 


IMTHMPOBAHHAS JIMTEPATYPA 


1c. A. #Kepakun, Actpon. xypx., 31, 141, 335 (1954), 2C. A. Kepaku u, 
JIAH, 99, 353 (1954), $C. A. Kesaxkun, Tp. 4-ro Copem. m0 Bompocam KocMorouun, 
Hisy. AH CCCP, 1955, crp.625. *C. A. 9Kepakuu, COopx. namatm A. A. Angponosa, 
Visa. AH ‘CCCP, “1955, crp. 629. ° R. Saniord, Ap. J., 111,°270(1950)) * AZo eo 
Ap. J., 63, 281 (1926). *C. A. )Kepaxuu, JAH, 99, 217 (1954). °C. Payne 
CAMEOS ein, Sy, Geri Selene rt i. Variable Stars, Cambridge, Mass., 1938. 
®B. B. Ky kapKuu, Actpon. xypu., 13, 103 (1936). 29 T1.H. Xoaonos, B.T. We 
ceBu4, ctaTba IlepemenHpre 3pe3qn, BC9, u3g. 2-e. UNA. S. Eddington, 
Internal Constitution of the Stars, Cambridge, 1926. 12C. de Jager, Bull. Astron. 
Inst: Nether]; 12,581 » (1953)... 48 EB.” V ite mse, Zs, f. -Astrophys.; 28, Sit (eon, 
18.E..P ettit, SBN teh oil's o n, Ap:eJ., 678, 320(19338).. 4° Di Hi Mc Nias 
Ap. J., 122, 95 (1955). 48 A. D. Williams, Publ. Astron. Soc. Pacif., 66, 25 (1954). 
Ores trouve, ibtd., "67, 1130°(1955)." Me EY Waller. ibid, 65 .49milosas 
HO, Sie diy G, I, Ink MeN aimnarwe, S. iM Kung, C. Bei mer, Ap tis: 
39 (1953). 9° A. Blaauw, M. P. Savedoff, Bull. Astron. Inst. Netherl., 12, 
69:(1953),0 0 2HOPRS tru s.e Be iD. aM CANa ant rae eri ha A ee 
122 (1955). * B. B. Kyxapxuu, Ul. TI. Napeuaro, Mepemenuwre 3pe3qu, 1937. 
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Woxrnxayn Akanemuu HaykK CCCP 
1958. Tom 119, Ne 5 


®H3SHKA 


B. JI. BPOYJIE, B. B. EPEMEHKO u H. H. YHKOBAHH 


CTPYKTYPA CNEKTPOB NMOrJIOWJEHHA H SOTOMPOBOAMMOCTH 
KPHCTAJIWJIOB CdS TIPH 20 °K 


(ITpedcmaéaeno axademuxom A, H. Tepenunoim 6 XII 1957) 


B Hamel mpesbiqyueH padore (') u B paOorax E. ®. Tpocca c corp. (?,°) 
OblIO YyCTaHOBJIeHO, 4TO Y3KOJIMHel¥aToe MormomeHue B O6macTH 20400— 
20600 cm”"* H3MeHUHBO H MMeeT MpHMecHbili Xapaxtep. Bosee KOpOTKOBOHOBOE 
MOPIOWleHHe, KaK yKa3blBaslocb, cTraOuIbHO. TlosTomy Ka3aI0cb HHTepecHbIM 
H3MEPHTb KOSMPUMMEHTHI NOPIOMeHUA CBeTa KpucTasmamu CdS B KOpOTKOBOVIHO- 
BOH OOJIaCTH HM KOJIMYeCTBEHHO OLGHHTb H3MCHCHUA HHTeCHCHBHOCTeM JIMHHH, CBA- 
3aHHbIX C HMCKaKeHHAMH peuleTKu. Jia ycraHoBeHHA MpHposbl csboromposo- 
AHMMOCTH OblIO BaxKHO MpOM3BeCTH CO- 
MOCTaBJIeHHe CMeKTpaJIbHOrO pacmpeje- ¢ 
JIeCHHA KOSpPpuuveHTa MOrMOWleHHA Co 
CIe€KTPaJIbHbIM pacipelledeHHem CTallHo- 
HapHoro (orotoka. 

McenelopaHue MmpoBowusiocb mp 7 
20°K. Mcnomp30Bpasica MetalaMueckuit 
KpwocTaT ¢C MOCKHMH OKHamu (4), B 
KOTOPOM OOpa3ell OXJlaxKJaicA Mapamu 
Kunauero Bofopogza. PoronpoBosH- 
MOCTb H3MePAJIaCb Ha CTeKJIAHHOM MO- ~_ e 
HOxpomatTope Jlelilla c yJIMHeHHOM Ka- ~ 
mepoit (F = 1 ). JImnefiuaa qucnepcua * 
B HCCJIelyeMOM HHTepBaJle JWIMH BOJIH 
6pima 18—20 A/mm. CnekrpasibHas UWIH- 
puHa wlelH Mora ObITb BbIOpaHa He 
mMeHee 3 cm +. Kaxkyloe JesleHve 6apaba- 

Ha MOHOXpOMaTOopa COOTBeTCTBOBAJIO 
7cm 7. MoroTroK H3MepsAJICA C MOMOLIbIO 


3ePpKaJIbHOTO TaJIbBaHOMeTPa UYBCTBH- unite free Eee ot REE 


ee 
TeIbHOCTbIO2-10°® a. McrounnKkom cBe- 20500 a 20700 = 20600 cm 
Ta cayxKusa 400-BaTHad JlaMMla Haka- 

JIMBaHHus, NOMAPH3aTOPpOM — IIpu3sma Puce. 4 


[mana — Tomncona. O6pasell pacnoua- 

raicd TaKUM 06pa30M, 4TOObI OCb C COCTaBJIANIa yroul B 45° CO WeybiO MOHO- 
XpomaTopa WIM CMeKTporpada; 39THM YCTPaHAJMCb OWIMOKU, CBASAHHbIe C NO- 
JIAPH3alveH cBeTa NpH OTPpaxkKeHuu Ha MpPM3Max mpuoopa. 

KoasdbpulweH? MOrionjleHHA U3MepAJICH MeTOOM cbororpaduyeckoro doro- 
MeTPHpOBaHHA C MpHmMeHeHuem 9-crymeHuaToro ocaOuTedA. PoromerpupoBalhe 
MIpoOHsBOAUNOCcb Ha mMuKpocoromerpe M®-2. OnmO6Ka B onpesesenun a0 couI0T- 
HOrO 3HaveHHA KODppulueHTa MOrsoweHHA Mocrurawa 30%— B OCHOBHOM 
3-34 HeTOUHOrO M3MepeHHA TOJIMMHEI KpucTamia (20 %). OTHOCHTeJIbHaA 
owHOKa B pacnpenenenun x (A) He Mpesblmana 7%. IlonpaBKa Ha OTparKeHHe 
He BBOJUacb. Sto BHocuT ommOKy B 10% B onpeseseHHe adcomoTHOrO 3Haye- 
HHA %, a KPHBY1O ClleKTPasIbHOrO pacipeeseHHA *% MpakTHYeCKH He HCKaxKaeT. 


Chl 


Ham yjaocb W3MepuTb KpUBYIO NordoueHHA Jo yacrorbl 20860 cm * (Ma- | 


KCHMasIbHoe 3HayeHHe x = 4,2-107%) mpw mouapusalun cBeTa BJOb OCH C H |) 
jo uacrorst 20680 cm! B CHAbHOH KomMoHeHTe ciexTpa. Ha puc. | mpuBeseHbl 


KpuBble CMeKTpasIbHOrO pacipeleseHuA KoodpuitMeHTa norioueHua CBeTa, 
MNOJAPH3OBAaHHOLO MapasJIebHO HU MepNeHAMKYJAPHO ONTHYECKOH OCH KPHCTaJJa 
CdS npu 20°K. Hauunas c uacrorsi 20625 cm * (x = 0,007), cBer B Kpucrasue 
TommuHOH 15—20 w MorsoulaercA MpakTHyecKH HalleJio. 
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Puce. 2 


Tlormoujenue cBeta B OOJIacTH YacTOT, 661biuHx 20600 cm‘, MocraTOUHO cTa- 
6UJIbHO B Pa3HbIX OOpasllax, HW KPHBbIe, NOJYYeHHble Ha PasHbIX KPUCTaJaXx, 
XOpOlO <CINMBaIMCb» B MpesesaxX oOmmMOKH W3MepeHHH. CoBpeplieHHO HHas 
KapTHHa HaOwoflaerca B OOJlacTH OowJlee JMHHOBOJHOBOFO, Y3KOJIMHeMUAaTOrO 
MOrIOULeHHA, KOTOPOe OUeHb CHJIbHO MeHAeTCA OT OOPasia K OOpasuy. Tak, Ha 
puc. 1 B c-KOMNOHeHTe MYHKTHPOM H CIVJIOWHOM JIMHMeH NOKa3aHO MOTsouLeHHe 
B Momocax 9—10 (HyMepallua Ta 2%Ke, UTO 1B (*)) WA ABYX pasIMUHBIX KpUucTaJ- 
0B. Buguo, uro KoadpUuLveHT NOrOWleHHA B Mooce 10 MeHAeTCA B WeCATKH pas. 
IlyHKrupom B o6sactu mosoc 12 u 14 ormeyeHpr yuacTKH, KOTOpHIe OpWIH HC- 
KaxKeHbI IPH POTOMeTPHPOBaHHH C WIMPOKOH WebIO Ha CMeKTporpade; crpyk- 
Typa B 9THX yuacTKaX XOpOLIo BUAHa Ha PoTOrpaduAx CMeKTpoB. 

B o6uacTu Oouee CHJIbHOrO NMOLOWleHHA HaM He yJaJlocb H3MePpHTb KPHBYyIO 
%(), TAK KaK MbI He pacnoJlaraJid TOHKUMH KPHCTaJaMu JOCTATOUHIX Pa3MepPoOB. 
OyHako MbI CONOCTaBHJIH NOyYeHHbIe KPHBpIe NorwoueHua c cbororpaduamu 
CMeKTPOB Ooulee TOHKHX KPHCTAaJIJIOB, MMEIOMLMXHCA y Hac HM B WHTeparype(°). 
Ha puc. 2 comocraBJIeHbI KPMBbIe CIeKTPaJIbHOrO pacupeseseHua boTOMmpoBosn- 
MOCTH HM koS@ulMeHTa NOrioweHHA. OKcTpanoMpOBaHHadA YaCTb KPHBOii 
MOrOUleHHA MpoBeleHa MWYHKTHPoOM. 

M3 conoctapienua Ha puc. 2 A ciledyer, UTO NpH NOMApHsalluN CBeTa BAO 
ONTHYeCKOH OCH KpHCTaa MepBpii MHMK COTOMpOBOMMMOCTH COOTBeETCTBYeT 
nobeMy Ha KPHBOK KOSPPUMMeHTa NOTOMeHUA B TOM YaCTH CHeKTpa, re norvio- 
ieHHe He MeHseTCA OT OOpasila K OOpasny. Tlocnexyomul pocr x mpuBoxntT 
K CllaaHuto (oToToKa, HO (OTOTOK AocTuraeT MHAHUMYMa He IPH MaKCHMaJIbHOM 
3HaYeHHH *, a Ha KOPOTKOBOJIHOBOM Clase noocnr 13. Bropo muk dororoKa 
TakxKe paciolox*KeH Ha NobeMe KpuBOK MormomeHua (Mooca 16). 

ConocraBuleHve CHeKTPOB MOrmoujeHuA Hu PoToMpoBos_umocrn Wa nNowapH- 
Sal MepneHAMKyJIApHO ocu c (puc. 2 5) noKa3piBaer, TO MepBprli MaKcu- 
MYM (oroToKa pacnovioxeH B OONacTH JHHuH 4—10, Ha nODeme Nosocy 10, 
BTOpOlt MaKCHMYM — Ha TlO{{beme KpuBOH B ObsacTH NomocH 13. 
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Caeqyer TakxKe OTMeTHTb, UTO Ha KPUBOIi (poTONpoBoAuMOCTH B C-KOMIIO- 
HeHTe H€T HUKaKUX H3MeHeHHH BOOJacTu JMHuH 10, xoTA ee MaKCHMYM B 2TOIi 
KOMIIOHEHTe CooTBeTCTByeT x = 0,02 1B HeKOTOppIxX OOpaslax Jocruraer 3Ha- 
yeHua 2,2—3-10°%. Sro eme pas 
ykKa3piBaeT Ha TO, 4TO HapyleHua 
pellleTKH, C KOTOPbIMH CBA3aHO 


TaOauna 4 


norowenHhe B 9STOH JIMHHH, JIO- oe SPIN | Ip upousrosbn. eg. 
KaJIH30BaHO B IIpHMOBepXHOCTHOM 
HeoTOaKTHBHOM CylOe KpUuCTaviia. 

Ilo npeqnoxennto 9. HW, Pam- 20650 2,25 170 
6a OplvIO MpopeyzeHo cpaBHenue 20770 eed) 110 
3HaveHHH cCTalwoHapHoro (boro- 20825 2,25 152 
TOKa IPH Pa3HpIX JWIMHAX BOJIH, 20664 2,50 173 
COOTBETCTBYIOIHX  OMHAKOBBIM Ales — oy 

20843 PA 0) 144 
3HavYeHHAM KOS*PuUNeHTa MOrso- . 

20658 PaaS) 178 
meHua. Ilpu nomapusanuun cBeta 20757 2,75 97 
BUOJIbC B H3MepHxeMOH uacTH CleK- 20845 2579 147 
Tpa OMHO HM TO *e 3HaveHHe x 20662 3,00 182 
‘MOXHO BCTPeETHTb TPWXKbI MmpH 20753 a ne 
pasHbIx JvMHaX BoWH. Pesysbrat wie Age fa 
CONMOCTAaBJICHHA MpHBe eH B TAG. 1. 0670 ae 

20746 3,25 82 

Kak Mbl BHIMM, MexK]y cra- 20852 395 148 
IMOHAPHbIM (OTOTOKOM UH Koa(p- 

@uuveHTOM MOriomleHuaA cBeTa x = 0,03 npu v= 20662 cm; 
HeT OMHOSHAYHOFO COOTBETCTBHA. k = 7,8-108 =10 em. 


Stor dakT TOBOpHT O TOM, UTO 
3ABHCHMOCTb (bOTOMpOBOAUMOCTH OT KOSPPHUMeHTA NOTOMeHHA YCORKHeHHH 
ABHOH 3ABHCHMOCTbIO (OTOTOKAa OT JWHHbI BOJIHbI MOFOWaeMOoro cBeTa, YTOU 
JOKHO ObITh YUTeEHO TPH ycTaHOBJICHHH MeXaHH3Ma COTOMPOBOAMMOCTH MO- 
HOKpuctTas0B CdS. 

Ilombsyemca cayyaem BpipasuTb OularofapHocth A. ©. IIpuxorbko u 
9. VU. Pam6a, npuHumMapuiux 2%xuBOoe yuacrve B OOcyxXJeHHH HaCTOAMeH padorTH. 


Muctutyt du3nKku Tlocrynusto 
AxkajlemuH Hayk YCCP 4 XII 1957 


UHMTHPOBAHHAS JIMTEPATYPA 


1B. JI. Bpoyge, B. B. Epemeuxo, 9. WM. Pam6a, Yxp. pus. xypH., 2, 
06 (1957); JIAH, 144, 520 (1957). 2 E. © -[poce, B.C. Pas6upuu, M. A. Ako6- 
aa0 H, KPO, 27, 1149 (1957), 8 E. © Tpoce, Bb. C PasOupaus, YKT@, 27, No 9 
97)... 4B dle bp oy 2.2, B,C, Megs.er ¢s,A-7O, IlpmxothxKo, Onruka 
WH ciektTpockonus, 2, 317 (1957). 
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Jloxnagn Akanwemun nayx CCCP 
1958, Tom 119, Ne 5 


C. C. BACHJIbEB, B. B. KOMAPOB u A. M. TLONOBA 


HCCJIEMOBAHHE PEAKIHA (n, «) WH (n, t) HA Be?® 


T(I]pedcmaeaexo axademuxom J. B. Cro6enouoinoim 138 XII 1957) 


Peakunu Be® (n,«) He® u Be® (n, t) Li’? nox qeicTBuem OpbicrppIxX He TPOHO 
c 9Hepruel oT 1 no 19 MsB HaOMosaIHCcb B CNeWHaJIbHO MpHFOTOBJICHHbIX CJIOe- 
HbIX AJeCPHBIX (POTOIMYJIbCHAX C HaMOJIHUTeeM B BHe TOHKOFO MOpoliKa ciek- 
TpaJbHo unctoro Gepuaausa (1). UcrouHuKOM HeHTPOHOB CJlyKHa JIMTHeBAaA; 
MHUIeHb, OOyuaeMaad JleliToHaMH, ycKopeHHpiMud Jo 4 Mos Ha 72 CM WHKJIO-} 
tpoHe HHHA®. | 

Tlocae mpoxoxeHuaA KOJJIMMaTOpa, H3POTOBJIeHHOrO M3 Napaduna, KaMus 
MW 2Kele3a, HeMTPOHbI NMOMalaiu B POTOMMACTHHKH, pacnoJOxXeHHbIe NOX yrvio 
6° K HampaBJleHMi0 HeHTPOHHOrO NyyKa. HeoOxoxuMocTb XOpolei KOJWJIMMAalLHi 
MOTOKa HeHTPOHOB Opa BbI3BaHa TCM OOCTOATEJIBCTBOM, UTO WIA adibHeH Wer 
pacuetTa 3Be3, UCCJIeLyeMbIX peakIWH, OOpasOBaHHbIX B 9MYJIbCHH HeiTpoHaM 
HeolpeseeHHOH SHepruu, TpeOoBaJOCb 3HaTb HalpaBJIeHHe HeHTPOHAa, BbI3BaB 
Wero OTJeJIbHYIO 3Be3/ly. 

O6.1yueHHbIe H MpOABJeHHbIe (OTOMMACTHHKH MpOCMaTPHBaJIHCb NO MHK- 
POCKONOM C IeIbIO HAXOKMeHHA JBYXJIYYeBbIX 3Be3 C WeHTPOM B 4YaCTHI 
OepHJIMeBOrO HallOJHHTeIA. OTH 3Be3Ibl MOH OOpPasOBaTbCA B Pe3yJIbTAaTe 
peakuHit (n, «), (n, t) uw (n, 2n) Ha aqpax Be®. 3 o6mero 4ucta 3THX 3Be3Z, 
OOJIbIIMHCTBO KOTOPbIX IIpHHallexKasIo peakuun (n, 2n), uHTepecyroulHe Hac 
caryuan peakuui Be® (n, «) He® u Be® (n, t) Li? Bprqenanucb mo creqyiouluM! 
lpH3HakaM. Tpeku &-yacruubl u agpa He® u Tpeku TpuToHa u apa Li’, o6pa- 
syloulue ABYXJYy4eBbIe 3Be3IbI, B Cy4ae peakuu (n,«) u (n,t) MexamM B MVO-; 
CKOCTH, COJepxKauleH HampaBsleHve Maatoulero HeliTpoOHa, TO MaJIO BePpOATH 
JWI. TPeKOB %-YaCTHH, OOpa3syriouluxca NpH pacnaye aqpa Be® B cryyuae peakuuH' 
(n, 2n). 

Jlajee, eCJIM MIPHHATb HalpaBsleHWe Masatoulero HelirpoHa 3a ocb OX, 
TO IpOeKUHA BEKTOPOB KOJIMYeCTBa JBU2XKeCHHA Ha OCb OY B MOCKOCTH 9MYJIbCHh’ 
o-4acTH, H Aep He’ u rpuronos u agep Li’ coorBercrBeHHO paBHEI H MpOTHBO- 
MOJIOXKHbI MO 3HaKy. 

OraHune 3Be30, OTHOCAMLMXCA K peakuun Be® (n,x) He®, or sBe3q, orHoca- 
uluxca K peakuun Be?® (n,t) Li’, mposBaaerca B TOM, 4UTO Mpobern «-YacTHIL 
step He® B tborosMybCHH IPHMepHO OAMHAaKOBBI, B TO BPeMA KaK MpoGer TpurTO- 
Ha B He€CKOJIbKO pa3 Oobue Npobera agpa Li’. 

OcoO0e BHUMaHHe YeAOCb BbIeeHHIO 3Be3q peakiun (n,t), pert | 


HHKaKMX aHHbIX 06 STON PeakIHH, HACKObKO HaM HM3BeCTHO, B JIMTepatype H 
coo6ulaslocb. 

B pe3ybrare MpoMepoB oToOpaHHEIX cly4aew peakunit Be%(n, «) He® ni 
Be® (n, t) Li? nmpoBogumucb pacuerbl, OCHOBaHHbIe Ha 3aKOHaX COXpaHeHUA’ 
9Heprau HM KOJM4eCTBAa ABMKeHHA, LIA ONPedeeHuA 9HEPruH MepBuyHOrO Helt-| 
TPOHA, BbISBABIerO AaHHYlO 3Be3LY, H WMA MPOBepKU TOFO, 4TO paccMaTpuBae-| 
MbIH Cy4aH MpaBUJIbHO MpHnucanH McceLyemo peakiun. | 

IIpu pacuerax UcnOb30BaIMCb COOTHOMeHUA MpoOer — sHeprua B (poTo-' 
omy beuAx AM KOM-A2 u Unehopy-C2 aaa mporonos, «-uacru u agep Li’, 
IpHBeeHHpIe B padorax (?, *). CoorHomeHua mpober — aHeprud WIA TPHTOHOB 
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u agtep He® 6niu BEIMHCIeHbI MO H3BeECTHBIM 3aBHCHMOCTAM JIA MIpOTOHOB Hi 
o-4acrHil. 

SHeprua MepBuyHoro Helirpona E, B cy4ae peakunu Be*(n, «) He® Bprunc- 
Jiddacb MO cdbopmyvie 


(1) 


Tile m,, Ey uw 9, — MaccoBoe 4MCIO, 3HEPrHA H YON BbIeTa B NaOopaTopHOH 
CHCTeMe KOOPAHHAaT %-YaCTHUbI OTHOCHTeIbHO HalpaBJIeHHA Maatoulero Helit- 


Eq = [(m,E,)' cos 91 + (mE) cos 99]?, 


14 M36 


e 4 6 6B 10 12 
Juepeun Hedmponoe 


Puc. 1. OpbextuByoe ceyeHwe peakuuu Be®(n, a) He®. a— 

3HaveHHA, MOJIyYeHHble B HacTOAUeH paOoTte; 6—B pabote (1); 

6—B pa6ote (4); nyHkKTHpHolt KpuBO us06paxeHo ceyeHHe, onpe- 

HeseHHoe B padoTe (5). CrpenKH ykKa3bIBaloT MOIOxKeHve H3BeCT- 
HbIX YPpOBHeH sfpa Be? 


poHa; m,, Ey H %,— MaccoBoe 4NCJIO, 9HeEprua u yrou Bhiiera apa He®%. Tou- 
HOCTb B OMpeyenenuu E, coctraBaser + 0,5 Mos. 

J[na KaxkJoH 3Be3bI peakuuu Be? (n, «) He® onpesenanoch 3HaueHHe SHep- 
rHuu peakuuH Q’ 43 COOTHOUIeHHA 


Q’ ao En— E; — Ey. (2) 


Ilo d@opmy.tam (1) u (2) nNponsBogqusca TaKOH Ke pacuer AIA 3Be3, peakWHH 
ever (te 1t)idsi": 

MHTeHCuBHOCTb MOTOKAa AIA KAKO Ppynup ZHepru Mafarowlux HeHTPOHOB, 
HeOOXOJMMaA JIA BbIYHCeHHA JpeKTUBHBIX CeYeHHM, OMpeMeAMAach NO Mpo- 
ToHamM orfauu (*) B  cboronmacrHHKax 
HHUK®U-A2 c tTommHHow sMyabcun B Y 
200 u, IKCNOHMPOBaHHbIX OJHOBPeMeHHO C 


cboTrommacTHHKaMH, B KOTOppIX HaOuOfa- 
JIMCb UcCueyeMble peakIHH. 

Jia HaxoxwKeHuA 3HaveHHi scpdpekTHB- 
HbIX CeYeHHH OTOMpamucb Takve 3Be3JpI 
peakiu (n,«) u(n, t), Qa KOTOppIx pa3- 
HOCTb M@XKAY H3BeCTHBIM 3HaYeHHeM 3HeEp- 
THH peakiuH Q uM BbIMMCJICHHBIM 3Haye- 
Huem Q’ He mMpeBpiiana 1,5 Mop (qa 
peaxuun Be® (n, «) He? Q= 0,64 Mos; 
aa peaxuuu Be® (n, t) Li7. (Q = 10,3 
Mos B cilyyae OO6pa3soBaHua ayep He® u 
Li? B OCHOBHBIX COCTOAHHAX.) 

Tina peaxunu Be® (n, «) He® nocr- 
poeHa 3aBHCHMOCTb 9*ppeKTHBHOrO ceyeHHA 


Omn. edurucel 
> DD So 


S N 


Eien 


JOE 60" “SU 120" 730 
Yeon 6 Cu. M. 


160° 


Puc. 2. YrsoBoe pacnpemesenHe %-y4ac- 
THI B CHCTeMe WeHTpa Macc B CJlyyae 
peaxunu Be®(n, a) He® Ana snepruit 
HelitpoHop oT 2 fo 5 Mas. Ilo ocu 
aOclIMcc OTJIOXKeHEI YIrJbl MexK,y Ha- 
WpaBJICHHAMH BbIVIeTeCBIUHX Q-yaCTHI H 
nlayaiouluX HeHTPOHOB 


OT 2HeprHu Magaroulux HelirpoHos (puc. 1). Tlonyyenupre Hamu 3HayeHHA 9ep- 
(tbeKTHBHOFO CeUeHMA XOPOMO cormacyroTCA C CeyYeHHeM, MIpHBeXeHHbIM B padoTe 
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(°) Quit 9Hepruit Mayaroulux HelirpoHoB or mopora jo 4,4 Mos. Kak BuqHo us 
PHCYHKa, CeveHHe HMeeT XOPOMIO BEIPaxKeHHbIi MakcHMyM B OOsacTH Ey, or 2 
no 4 Mos. Stor MaKCHMYM MOXKHO B HeEKOTOpOH cTeMeHH OObACHHTb TeM, YTO_ 
peakuua (n,«) wer vepes cocraBHoe apo Be!°, nmeroutee B WaHHOM OOacTH 9HEp- |f 
ruli rpynny 6u1M3KO pacmouloxKeHHbIX ypoBHelt: 9,27 u 9,4 Mos. Kpome Toro, | 
cay, CeueHHA JIA SHEP Maaroulux HelirpoHoB cBpilue 4 Msp oObaACHAeTCA 
pocrom sdbekruBHoro ceyeHua peakunu Be* (n,2n) B sTOH COmacTH SHeprul 
(1,*), 

Ha pune. 2 npeycraBsieHo yrioBoe pacipeyesieHve “-4YaCTHIL B CHCTeMe WeHTpa 
macc Jia E, or 2 10 5 Maz. Oxasasocb, 4TO yruoBoe pacnpekesIeHve He 3aBHCHT 
OT 9HEprHu MaaioujHX HeliTpOHOB HW CHMMeTpHUHO OTHOCHTeIbHO 90°. Oru aH- 
Hble MOMTBepxLaoT Mpelmoo*weHve OTHOCHTeIbHO TOrO, YTO peakIHA 
Be® (n,«) He® mporekaet yepe3 cocraBHoe Apo. 

Jina HeCKOJbKUX TpyMM 9HeprHl MaflarouluX HeHTPOHOB OBIVIM MOJIYYeHBI 
3HayeHHA adteKTHBHOrO ceyeHuA peakunMH Be%(n, t) Li’: 


aa Ey = 14,0-+-0,5 mop a(n, t) = 110+ 50 mOapn; 
naa Ey, = 15,0-+0,5 map o(n, t) = 120+ 60 mGapu; 


naa Ey = 16,0-+0,5 map o(n, t) = 130-++ 60 MOapu. 


I 


B JaHHOM J\Hala30He 9HeEprHii MepBUYHBIX HeHTPOHOB peakuHa Be? (n, t) Li’ 

MOXKET IIpOTeKaTb MOO Yepes CocTaBHOe APO, HOO IpAMbIM B3aHMOJeHCTBHeM, 

HampuMep, THMa «lOLXBaT». Bo3MOxKHOCTb 

«MOLXBaTa» B ciyyae peakuuii (n, t) u (p, t) 

| moO aHaworMH c peakuuamu (n, d) u 

| (p, d) moka3aHa B(‘). IJpu mpsamom 

B3aHMOJeHCTBHUH THMa «MOAXBaT» BeKTOP 

KOHMUeCTBa JIBHXKeEHUA BbWIeTaloueH wac- 

THUbI ABJIAeTCA CYMMOH OOJIbUIOTO HampaB- 

JO 60 90 120 150 /60° neHHOTO Bllepef BeEKTOPa KOJMUeCTBa JIBU- 

Yeon 6 0.4m. XKeHHA MalarouleH yvacTHUbl W CpaBHUTeJIb- 

HO MaJIOrO BeKTOPa KOJIMYUeCTBA JIBUXKeHUA 

Puc. 3. Yrstopoe pacnpesesenve TPHTO” cn ony parpiBaeMOl> YaCTHLbl, TO3TOMY YT- 
HOB B CHCTeCMe€ UeHTpa Macc B CJIyude ’ 

peaxmuu Be? (n, t) Li? ana auHepruitueut- JIOBOe PpaclipeesieHHe BbIJIeTaIOUHX Yac- 

ponos oT 13 fo 18 Mos. Ilo ocu aOc- THI XapakTepH3yeTca, BooOme ToBops, 

IfHCC OTJIO*KCHbI YIJibl MCKAY HallpaBJie- MaKCHMYMOM pu MaJIbIX yruiax. Kak 

HHAMH BbIJICTeEBINHX TPHTOHOB HM IMlafato- 

nis neRT boos BHUHO H3 puc. 3, yrmoBoe pacmpeyetenue 

TPHTOHOB B Curyuae peakunH Be%(n, t) Li? 

JIA QHeprH masatouux Helirponos or 13 yo 18 Mss He umeet nuka pH 0°, 

OHakO HaOso0aerca CHJIbHO BbIPaxKeHHaA aACHMMeTPUA OTHOCHTebHO 90° c 

MaKCHMYMOM lpn 40° B cucTemMe WeHTpa Macc. 

OrksIoHeHHe OT CHMMeTPHH OTHOCHTeIbHO 90° B yrvIOBOM pacipeqertenun 
O3Hauaer JIHOO HECOCTOATEJIbHOCTh IpelNoNORKeHUA 06 COpa3s0BaHuN CocTaBHOrO 
Apa, T. €. HaJIHuHe MpAMbIX B3aHMOJleHCTBUH, HOO (IIpH COXpaHeHuU Mpesno- 
JIO*KeHUA 06 COpas0BaHHU COCTABHOrO Aflpa) HeBbINOJIHeHHe YCJIOBHA CTaTHCTHY- 
HOCTH Ipollecca paclajla cocraBHoro spa. B nocmeqHem cilyyae pH He6omb- 
UIOM H3Me€HeHHH SHEPrHu NWaaroulHX HeEHTPOHOB MOXKeT 3HaUNTeIbHO H3MeCHATb- 
CA XapakTep yrloporo pacupeysenenua ('*). IlockombKy yraoBoe pacmpestevie- 
HHe, IIPHBeJeHHOe Ha PHC. 3, MOCTPOeHO B pesyJIbTaTe yCpeHeHHA NO WHpoKOMYy 
MHTepBasly SHEP MaaroujuX HeHTPOHOB, ACHMMeTPHIO B HEM TPyAHO OOb=AC- 
HHTb HapylleHHeM yCJIOBHA CTATHCTHYHOCTH. SOTO OOCTOATebCTBO 3acTaBJIAeT 
iyMaTb, uro peakuua Be*(n, t) Li’ nporekaer nyTem «noyxBata», a orcyTcTBHe 
maka mpu 0° B yrIOBOM pacipeseeHuH MOXKHO OObACHHTb, UCXOJA 3 3aKO- 
Ha COXPaHeHHA YIVIOBBIX MOMeCHTOB B peaKILHAX IpsAMOFO B3aHMOJelicT- 
Bus (°). 
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Omu, edunuues 


SES) 485 SS ap 


MexaHu3M «moqxBaTa» B peakuun (n, t) Ha Be® rpyzHo paccMaTpuBaTb C 
TOUKH 3PeCHHA MOJle/IH, PasBHTOH B padorax (°*), cormacHo KOoTOpoli aqpo Be® 
MpeactTapiserca Kak cuctema (n, Be*) usm (n, «, «,) C HeYeTHEIM HeliTpOHOM 
B P-cOCTOAHHM BO BHellHeli uacrH apa. Bepostuo, uro Bo BHellHeli OOnacTH 
apa Be* BpemeHHO MOxKer cCyUIeCTBOBaTb KkBasiJeliTon, 06 pa30BaHHblli 
TIpH MMCCOMMAWHH &-YaCTHIUbI WIM ApyrHM MyTeM, KOTOPpIi «MOAXBaTHIBaeTCA» 
HaJleTarolujyuM HeHTPOHOM. 

HayuHo-nccmeqopaTebcKHli MHCTHTYT AepHoll cbusuKu 

Mockosckoro rocyAapcTBeHHOrO yYHHBepcuTeta 

um. M. B. Jlomonocosa 


Tlocrynusto 
12 XII 1957 
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Jloxxann Axagemun nwayx CCCP 
1958, Tom 119, Ne 5 


PHSHKA 


M. E. )KABOTHHCKHH u Ml. E. 3HJIbBBEPMAH 
O ®JIYKTYAWHAX B KBAPLIEBbIX TEHEPATOPAX 


(ITpedcmaeaexo axademuxom M. A. Jleonmoeuaem 25 XII 1958) 


Bonpoc o cbaykryallHOHHOM Mpeesie CTaOHJIbHOCTH YaCTOTbI KBapIleBbIxX 
reHepaTopoB JO CHX Nop He pelleH. B HacTOAMeH paOoTe M3JIO%XKeHbI MyTb UM 
pe3yJIbTaTbl paCCMOTpeHHA GJIyKTYaWHH B KBaplleBbIX TeHepaTopax, MpHMeHse- 
MBIX Ha lpakTuKe. IIpH 9TOM pelliaioTcA CHMBOHYecKHe AudpPepenlMaJIbHbIe 
y PaBHeHHA C HCMOJIb30BaHHeM MeTOJa Maworo Napamerpa ('). B 3afauax o dulyK- 
TYaWHAX B ABTOKOJeOAaTeJIbHbIX CHCTeEMAX CYLLECTBeEHHYIO POJIb HIpaeT JIMLUb 
yuacToK cnektpa (blykTyauuli, JlexKamui B Mpefemax mowlocpl cucTempr (7,”). 

OcoOeHHOcTbIO reHepaTOPOB C KBapIleM ABJIAeETCA TO, UTO OHH HMeIOT [Be 
CYWIeCTBEHHO Pa3JIHUHbIe MOJIOCbI: NepBax, OMpeleiameManA MOCTOAHHOH Bpe- 
MeHH KOHTYpPa, PpereHepHPOBaHHO"LO JaMMOH, H BTOpas, ONpeesIneManA MOCTOAH- 
HOM BpeMeHH KBapleBOro pesoHaTOpa, HaXxoAmeroca NOW WeHCTBHEM JIaMIMIbI H 
KOHTypa. Bropaa mojoca 3HauuTeIbHO yxKe NepBok. Ilosromy dayKryaluu 
aMIMIHTY bl KONeOaHHH KBaplla HMeIOT CNeKTP Topa3o Ooslee y3KHH, YeM PJlyK- 
TYalHH aMIVIMTYUbl KOHTYpa. 

IIpH paccMorpeHHu kBaplleBbIX TeHepaTOPpOB MeTONOM Mavioro Mapametpa 
yueT OCOOeCHHOCTeH KBapleBOrO pe3OHATOPA IPHBOAHT K HECHMMeTPHH TOpALKOB 
MaJIOCTH MpaBbIX uacTeH ypaBHeHuH cuctempl (°). I]pH paccmorpeHuu (byK- 
TyalluH B TaKHX CHCTeMaX OCOOeHHOCTH KBaplleBOrO pe3O0HaTOPa MPHBOAAT K 
Ppa3JIM4HI0 NOPAXKOB MAaJIOCTH WIHPHHbI CNeKTPOB aMIVINTYAHbIX GyKTyallun 
KOJeOaHHH KBaplla H KOHTYpa. 

Tlostomy Wid MouyueHHA CTallHOHapHoro Mpolecca B aBTOKOeOaTeMbHOLi 
CHCTeMe C KBaPI[€M, OMHMCbIBAeMOH ypaBHeHHAMH: 


da? d d 
Set xaul(x, oy HB, wl +er@, 
(1). 


dy ax d 
Ge ty = wax, a Ys ar uy + HF s(t) 


rye F,(t) u F,(¢)—craumonapupie cayyalinple (byHKUMM, HeOOXO,MMO cUH- 
TaTb NPOMSBOAHy!0 10 BpeMeHH ¢ OT aMMVJIMTY[bI KoseOaHHA KBapua BeNMUN- 
HOH Oo.lee BbICOKOrO NOpsyKa MaJIOCTH OTHOCHTebHO pw, YeM MIpOH3BOHaA 
OT aMMJIMTYbl KONeOaHHA KOHTypa. 

Ec pemeuve (1) numetcsa B Baye 


x = Pcos(t—9)+ Qsin(¢— 9) +p (rapMOHHKh), 


(2) 
y = Roos (t — 9) + p? (rapMonnkn), 
TO AvlA MOJYYCHHA CTALMOHAPHbIX PellleHHli HeEOOXOAMMO CUHTAaTb, UTO 
dP dQ dR 
Ba np SN ee 
dt dt M, dt beg (3) 
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CoorHomlenua (3) nomyyaiotes cbopmambHo, ecan paccmaTpHBaTb P u Q 
Kak (pyHKUHH oT t= pt, a R—xkak cbyHKnMo oT t, = wt. IIpu stom 


dP : oon dR nat 
Ti ge el oO ad 


Slecb U B JabHeliuem TOUKOli OOOsHayaeTCA MpousBoqHas To 0a LIT 
110 7}. 

BejleqcrBue CBASH KOHTYpa H KBaplla B ypaBHennsa iA cbykTyatuii B KOH- 
Type OyAyT BXOAUTb WieHbI, Ollpelesaempie (PlyKTYyaluAMH B KBaplle, H Ha06o- 
por. PasJIM4HA MOCTOAHHIX BPeMeHH MO3BO/IMIOT CUNTAaTH, YTO KOHTYP CJIeQUuT 
3a KBapIleM Oe3bIHePIHOHHO, B TO BPeMA KaK JWI 
aMILVIATY Ib KBaplla BaXKeH JIMWIb CTOIb y3KkuHit 
HH3KO4ACTOTHBIN y4aCTOK cleKTpa dayKTyaluii 
B  KOHType, 4TO Ha HeM CNekTpabuaa 
TJIOTHOCTh 3THX GulyKTyalluH MOxKeT paccmar- 
PHBaTbCA Kak NOCTOAHHAA. 

AxaJv3 IpoBeeH Jia AByX THNMUYHBIX OCILMI- 
JIATOPHBIX CX€M H JIA CXEMbI 3aTATHBaHHA. 
OrpaHu4uuMca 32eCb OCIMJJIATOPHOH cxemoli c 
KBaplleM B IlellH CeTKH, H300paxKeHHOH B yMpo- 
ICHHOM BHJle Ha puc. |. unamuueckne ypas- 
HeHHA STO CXeMbI OBIWIH COCTaBJIeHbI H MpoaHa- Puc. 1 
JIM3MpOBaHbI B padote (*). Yuer 1poOoBpix yk- 

TyallMH aHOAHOrO TOKa H TeIVJIOBBIX LIYMOB CBOJMTCHA K TOMY, ¥TO B MpaBble 
yacTH YpaBHeHHH, MOJIY4eHHBIX B (3), HYKHO JOOaBUTb *PlyKTY ALHOHHBIE CHJIbI 
(OOosHayeHHA ACHBI M3 puc. | u uB (%)): 


puxom — 


Pees 4 j Ey Ye ODEN ne 4 
Le amr OS ete (ie + ars): i Seah (FSR (CRATES ee 

IIpopoaa o6bruHy!o mpolexypy, NomyyuM B MepBOM MpHOuMxKeHMA ypaBHe- 
HHA WA PuyKTyalnH: 


BRE 
26; = —9,6,-+- Ayi+-901| 1 — rr Ge li 
Qi = — Ab, — 81m — 7491 + Fi, (5) 
. BR? 
20; mi (A + 6) 1% — %, 8,5, aa 4,0, amar eh i ray jets Be Gy o xP 


% = 0, 


rye 1, M1, 01 WH Y1— COOTBETCTBeHHO (pJIyKTyallMH aMMJIMTYMbl KOHTypa HU 
KBaplla H (pJlyKTyallwH (past. 

Kak puguo u3 (5), cba3a KBapila B NepBOM mpHOsmKeHHH He :JlykTyupyer. 
Ypapuenne ua cburyKTyalult da3sbl HaxXOHTCA BO BTOPpOM MIpHOJIM>KeHHH H 
umMeeT BUI 


2Rove = — xy (A + 8) & — xpby yy — (ea%2 + 201) pr + Gy +P 1- (6) 
Kosppbuunentbl 9THX ypaBHeHHit cBx3aHbI C MapaMeTpaMM cxeMbI pHc. | 
TaK Ke, Kak B paOote (°). F,, Fy, Gy wu G, — «napaembuble» HW «mepmlen- 


TMKYJIAPHbIe» COCTABIAIOLHe TpoOOBbIX HM TeMMOBbIX (pyKTyalMii COOTBETCT- 
peHHo. Mx ctbyHKUMM KoppeAunH HMeIOT Buy (7,”): 


Fy @) Fite) = 2uC3 (c’ —2), 
= GL) Gi) = D3.(e' —4). 


Ilocme COOTBETCTBYIOULNX BbIUHCJIEHHH AJA (byHKUH KOPpeJIHUMH aMIJIi- 
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TYTHbIX (JlyKTyalMi KBaplla HMeeM 


2 52 ha 
pi (i) (1 + 8) = FD +80 — mee pv, fal | 


| 


Saecb I/y npenctapuaer acbipeKTHBHY!0 YOOPOTHOCTh KBapila B cxeme. Ta-_ 
KHM OOpa30M, BJIMAHMe JpoOoBoro sddekta Ha PILYKTYAaMN aMIMJIMTYAbI KBaplla 


ocla6JIeHO HE TOJIbKO CBA3bIO %,, HO H 3a CYeT MHOMKUTEIA ec KOTO- 
if 
phi TeM MeHbIUe, YeM WOOpoTHee KBapIL. 
J\aa cpequero KBajlpata Hadera (pasbl MowyyaeM 
a Cx? A + 8) + i0,]? 
ee iS D ‘a x2C v eS 2 [( se =u 1 ePit | Tt 
— i6,12 x25? 52 
pe Oe ey ee ea eae 
Ps } 8Roy? (A? + 67)? Mi ceseircee 
Lae 3Re ; | 
x SF (A? > 02) = 9.46 [1 fe — Ax, | [eet — ] + pyc]. (8) | 
A? + 6% 
Syecb Pp; W Py — KOPHH XapakTepHcTHyecKoro ypaBHeHHs p” + 9p -—z— = 0. | 


Tleppbiii unen yaeT HayabHy!o Audbysu1o (ashi, BbIsSBAaHHY!O HeNmocpeycTBeH- | 
HbIM JeHcTBHeM (pJIyYKTYaWMOHHBIX cH. BropoH uieH YyUHTbIBaeT BJIMAHHe 
aMIVINTYAHbIX *blyKTyalwi KBaplla Ha (basy KBapula. TpeTHH ueH OMMCbIBaeT 
BJIMAHHe AMIVIMTYTHbIX (:JlyKTyYauMH KBapla Ha (ba3y KBaplla. 

Tak Kak py<J|Re pi|= 9/2, To cneqyer pa3mHuaTb TPH HHTepBasia 
BPeMeHH: 

1) <6, <1 (HayambHBI xo cpequero KBay{pata HaG6era (pa3bl) 


ga 


[D+ »2C] t= Dyt. 
Ro 


2) n<*<z (mpoMexyTOUHBI yuacToK) 


fb R, c . 
a De GND, 
2R2 | A? + 0 

at cs 
TakuM O6pa30M, No MpollecTBHH BpeMeHH 9 Aelicrgue poouoro amiexta 
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oca6JIHeTCA MHOMKHTeIEM Rea ITO ABUAeTCH CJIeCTBHEM KOppewsHu 
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AMIJIMTYAHbIX (lyKTyallul KOHTypa M (chasoBbIx (plyKTyalHH. 
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Takum o6pa30M, aMIWIMTyAHBIe dulyKTyalMH KBaplla HeCKOJIbKO YOBICTpsIOT 
Hapactanne (pasbl TO CpaBHeHHIO C MpOMexXYTOUHBIM yuacTKoM. Xo cpequero 
KBalpata HaOera (pa3bl KBaplla BO BPeMeHH UMeeT BH, H300paxKeHHbIit Ha 
pic. +4 
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PacueT JA KOHKpeTHOH CXeMBI, B3ATOH 13 (?)maams 
Dea 21044, peD, =e 4- 107%: pedis 8% 10727, 
eo. = “ 4 1 


1 


1 
Orcioda BHJHO, uTO 3a BpeMeHa~ 2 (pasa ycneBaeT HapacTH JIMUIb JO 


OUeHb MaJIbIX Nomeli equnuuel (10-'°). Mosromy HayanbHoe nopeqenne cpesuero 
KBapata HaOera (pa3bI MOUTH He BJIHAeT Ha CleKTPabHYy10 MMHMIO, a, ClelO- 
BaTeJIbHO, C JOCTaATOUHOM TOUHOCTbIO MOXKHO MHCAT: 


dee = Dyte (9) 

®opmysa (9) nNoKaspiBaeT, YTO CHeKTPasbHad JIMHUA KBaplleBoro FreHeparo- 
pa uMeeT POpMy pe3OHaHCHOH KPHBOH, NpHyeM B CHIy TOFO, UTO MBI NOMb3yeM- 
Ca Oe3pa3MepHbIM BpeMeHem, Dy paBHo oTHoUIe- v2 
HHIO JIIOJIYIUMPHHbl JIMHHH K OCHOBHOH 4yacrTorTe, 
T. €. PaBHO OTHOCHTeIbHOH HecTaOHJIbHOCTH 4ac- 
TOTbI TeHepaTopa. CieqOBarTesIbHO : 


( | 

| ! 

1 
BORD 9. 103) AEA, 
no ee 

Ecuiv Obl aMIJIMTyAHble PYKTYalHu He BIMAJIA 
Ha (a3y, TO NOX HemocpeCTBeHHbIM JlelcTBHeM 
@slyKTYaWMOHHbIX CHJI OHa AuddyHANpoBasa Gp c 
Kosppuuuentom Auphby3suu Dy 10°. Torga cnektpalibHad JIMHUA MMevla OnI 
WIMpHHY NopsAKa WIHpHHbI JIMHHH Mpocroro YeHepaTopa, BbIYHCeHHOH U 
u3MepeHHou Bepuirelinom (4). 

YkaKeM, 4TO H3MepeHHA MO Meroxy (4), BCeACTBHe HasIMuNA TeXHUYeCKUX 
HeCTaOHJIbHOCTeH, MOLyT MIPOBOAHTbCA JIMIIb C MaJIbIMH BPeMeHaMH 3ajepxKH, 
T. e. JaBaTb TObKO D,, KoTOpoe, KaK MOKa3aHO, He OllpesesaeT CeKTPasbHOw 
JIMHUM KBaplleBoro reHepatopa. 

AvaJlOru4uHo Ob paCCMOTPeHbI OCIMJIJIATOpHad CXeMa C KBaplleM B aHose 
Mw cXema 3araruBauna. MWlupuua cnekTpasbHOl JIMHHM B OOeCHX STHX CXeMaX OKa- 
3alaCb TOrO *Ke MOpAAKa, 4TO UM B pacCMOTPeHHOM Bpllue. B cxeme 3aTArHBa- 
HHA, B OTMM4He OT OCILMATOPHBIX CXeM, BCJIeACTBHe MaJIOCTH HelocpeACTBeH- 
HOFO BJIMAHUA LpodoBoro appekta Ha KOeOaHHA KBaplla CpeqHHM KBalpaT Ha- 
Oera cba3pl KBaplla 3a MaJIbIe MIpOMe2KYTKM BPeMeHH pacTer MeJVIeHHee, 4YeM 3a 
OobiIHe. 

CpaBueHue C 3KCMepHMeHTOM MOKa3bIBaeT, YTO ApoOoBpIe HU TelNIOBbIe (pyK- 
TYAILMH He ABJIAIOTCA ONpeeAAIOULMMH JIA CTaOMMbHOCTH YACTOTHI KBaplIleBEIxX 
TeHepaTopos HM 4TO (PAYKTYALMOHHIM Mpese CraOWJIbHOCTH STHX TeHepaTOpoB 
eure He JOCTHrHyT. 

AxBroppl BbIpaxkaior rayOoky1o OnarogapHoctb upod. C. M. Prrospy 3a Wex- 


HYy1!0 JUCKyCcHio. 


Puc. 2 


VMucruty? paqWvoTeXHuKH H 93JICKTPOHHKH Tloctynuao 
z Axkaylemuu Hayk CCCP 22 XII 1957 
UUMTHPOBAHHAA JIMTEPATYPA 
1C. M. Putos, KOT, 29, 304 u 315 (1955). 2? JI. HW. Py mas3eunxo, Paguo- 
TexXH. WH SaekTpoH., 1, B. 9, 1240 (1956). *%C. M. Paros, A. M. IIpoxop OB, 
M. E. Ka6otuucKkult, KOTO, 15, 557 uw 613 (1945). 4y. JI. BepmtTeuu, 


JLAH, 68, 469 (1949); Has. AH CCCP, cep. dus., 14, 145 (1950). 
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Jloxaxayn Arkagemun nwayr CCCP 
1958. Tom 119, Ni 5 


PHSHKA 


B. B. 3EJIMHCKUM u B. Tl. KOJIOBKOB 


CBA3b OTHOWIEHHH KBAHTOBbIX BbIXOJOB ®OCbOPECHEHUMU 
HW ®JIYOPECHEHUMWH C NOJIOKEHWEM CHEKTPA ®JIYOPECHEHUMHM 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 23 XI 1957) 


B paOorax (1,”) 6p BbICKa3aHO TIpeANOMO*KeHHe, UTO BEPOATHOCTH Nepexoxa 
B MeTaCTaOHJIbHOe COCTOAHHe 3aBUCHT OT MOJIOAKeHHA CNeKTpa jlyopecleHWHH. 
Kasalocb Obl, YTO 3TO MpeMONOXeHHe MOXHO JIerKO NPOBePHTb, H3MePHB H3- 
MeHeHHe BbIXOOB cboctbopeclleHWHH MpH HH3KHX TeMMepaTypaxX y Belecrs,. 
nooxKeHue cieKTpa (dbiyopecleHuHH HM BbIXOA (lyopecleHUMH y KOTOPbIX 


JIOCTaTOUHO MeCHAIOTCA IPH MepexOfe OT pacTBOPHTeA K pacTBopuTesoO. OAHAKC | 


B JleHCTBUTeIbHOCTH 9TA MpocTaAd MporpaMMa OKAa3pbIBaeTCA HeBbINOJIHHMOM.. 
[Ipexze Bcero, IPH HH3KOH TeMMepaType, KOra OTCyTCTByeT TeMlepaTypHoe 
TylleHHe cboctbopeclleHUHH HM KOFa H3MeHeHHe BbIXOAa coccopeclkeHunH WeHcr- 
BHT@JIbHO XapaKTepH3yeT H3MeHeHHe BEPOATHOCTH Mepexofa B MeTaCTaOHJIbHOe 
COCTOAHHe, OObIIMHCTBO paCTBOPOB 3aKPHCTAJVJIM3OBbIBaeTCA, COpasya He- 
mpospauHyro Maccy. CeqoBaTeJIbHO, H3MepeHhe BbIXOAOB cboc*opecleHUHH pH 
HH3KOH TemMlepatype B OOJIbINMHCTBe Cpe HCKJIOUAaeTCA. 

JJatee, JaHHple YNOMAHYTHIX paOoT, NO3BOJMBUIHe MpeNOJIOKUTb 
CYULeCTBOBaHHe 3aBHCHMOCTH BepOATHOCTH Nepexofla B MeTAaCTaOUJIbHOe COCTON- 
HHe OT MOJO*KeHHA CHeKTpa (bryopeclleHUHH, ObWIH NOJyYeHbI IPH UCNOIb30- 
BaHHH B Ka4¥eCTBe OObEKTOB HCCJIeEQOBAHHA AMHHOMPOUSBOAHbIX (TasumMusa. 


EcrecTBeHHO OpbIuIO ObI HCHOIb30BaTb 3TH CcoeTHHeHHA HW JVWIH H3YYCHHA CBA3H |} 


BbIXOJa (hocopecleHUHH C MNOOXKeHHeM ClekTpa dsryopecleHuHH. OgHaKko 
3ABHCHMOCTb NOJIOKeHHA CiekTpa dlyopecleHWMH OT PacTBOpuTeIA, HaOw10- 
jaroulaicad y STO Tpynnbi BemjectB upH 20° (*), oKa3piBaerca pH —196° coBep- 
WeHHO HapymenHon (*). IIpexge Bcero, BO BCeX Cpefax, 3aCTHIBaIONHX IPH 
NOHW2KeCHHM TeMMepaTypbl B BHe TpospayHoH cTekloOoOpasHol Maccpl 
M, CJleMOBaTeJIbHO, NPHTOMHbIX WIA OMpeleseHHA BbIXOROB chocdopecileHuMH, 
CHeKTpbI (sryopecleHUHH Y MHOrHX MpOv3BOHEIX aMHHOdTaIUMUa 3aHHMaloT 


NOUTH OHO U TO %*e NowoweHHe. Tem CaMbIM CHHMaeTCA BOTIpoc O 3aBHCHMOCTH | 
BbIXOJla OT NOJIOZKCHHA CUeKTPa Kak Pas B Tex Cpewlax, Te BO3MOXKHbI Ob OnI 


H3MepeHHA BbIXOa CoctopecleHuMH. Cy1eqOBaTeIbHO, B KauecTBe CObeEKTOB 
HCCIeOBaHHA OCTaIOTCA, B OCHOBHOM, CHerooOpa3Hure cpespl. B cHeroc6pasHpix 
cpellaX HeJIb3A ONpelesATh BLIXOMbI PocdopecheHWMH,HO MOXKHO, C ONMpeyjeueH- 
HbIM MIPHOJIWKeHHeM, OMpPeeATh OTHOWCHHA BLIXOLOB ocdopeclenuuH u (pry- 


OpecleHUHH: Jqoc/Gpa HX HSMCHEHHE MPH OTCYTCTBUH WesakTHBalHH Ha MeTactTa- 
OMJIbDHOM YPOBHe XapaKTepu3yeT H3MeHEHHe BePOATHOCTH Mepexojla B MeTaCcTa-| 
OnsbHOe cocrosHHe (°, °).YMeHbIeHHe H83MeHeHUA CNEKTPOB B 34BHCHMOCTH OT} 
PpacTBOpHTeIA. He NMO3BONACT NOMYYTL NaHHbIE CO Jpo/Gpx Y 3- UH 4-amuno-N-| 
MeTHIPTaIMMUAOB, AIA KOTOPHIX Oba NOKa3aHa CBASb MeXKLY BbIXOOM (piyo-| 
PecileHILHM HW MOMOAKeHHeM CHeKTpa (ayopecuenwHAH. [Ipuroyqupimu WIA uccejo- 
BaHUA 3aBHCUMOCTH Qpoc/Gpn OT MOMOXKEHUA CHeKTpa (bryo 
JIMIIb OFpaHWyeHHoe YHCIO OObEKTOB. 

ooc/Gon ObIIM UCCHEOBAHBI Y HEKOTOPLIX MPOWSBOAULIX PTAIMMULA. Jqoc/Goa' 
ONpeleJsHCb TO MeTOAMKe, OMMCaHHO B padoTe (7), 3a TeM UCKOUeHHeM, | 
NTO HHTeHCHBHOCTh (octbopecheHUMM OTHOCHJACh He K HHTeHCUBHOCTH ¢bsyopec- 
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pecleHIHH OKasas0cb} 


UeHUMH STAOMHOrO pacTBOpa C HSBeCTHBIM aOCOMIOTHBIM BbIXOJOM, a K HHTeH- 
CHBHOCTH CYMMaPHOrO 3Jy dens CaMoro hocipopecuupyroulero pacTBopa. CnextTp 
(bryopecueHunu Nomyuasica U3 HOpMHpoBaHHoro cnekTpa CyMMapHOro u3vly4eHus 


MyTeM BBINHTaHHA U3 Hero HOPMMpOBaHHOro cn 
eKTpa (pociopecleHHu, yMeHb- 
WeHHOFO B ge H /dgoc pas. BoP fo? 


Puc. 1. Hymepauua pactpoputeselt (cT.— cpefbl, odpasyroulue mpu — 196° CTeKOOOpa3Hyto 
Maccy): / —KpHcTammMuecKoe cocTosHue, 2—Bofla, 3—OeH30n, 4— veTEIpexxnopucTHi 
yraepox, 5— Menton, 6 — a-xnop-HaptTamuH, 7 — yKcycHad KucmoTa, 8 —annsou, 9 — nuTpo- 
metaH, 10 — juoxcau, 1/1 —Tpustumamun (cT.), /2—d®opmamuy, 13 — nponunauetat (Cte); 
14 — stunauetat, 15 —o-mypaBbunpi sup, 16 —auetou, 17 — TpeTwyunpili OyTumoBbIt cnupT 
(cr.), 18 — yxcycubllt anruppuy (cT.), 19 — meTunoBbii cnupT, 20 — rauuepuu (cr.), 21 — xno- 
pobopm, 22 — stTunoppiit cuupT (cT.), 23 — AuMsonponMoBLIA sadup, 24 — qunso6yTHOBEIi 
apup, 25 —juusoamunospili sup (ct.), 26 — Tosyou (cr.), 27 — usooxtan, 28 — nceByoKymou, 
29 — w-Kcunon, 80 — nupugzun, 31 — OyTunoBpit cnupT (cT.), 82 —a-rexcan, 383 — o-Kcunon, 
34 — us06yTunoBblit cnupT (cT.), 35 — usonponuuoBbit cmupT (cT.), 386--Knek Ne 235 (ct.), 
387 — JMSTHIOBbIH Sup 


Pe3yJIbTaTbI H3MEPeHHH Qeoc/Jou AIA MPOWSBOAHBIX (TaluMusa MpelcTaB- 
JI@HbI Ha puc. 1—3 B comOcTaBuJIeHHH C YaCTOTaMA MaKCHMYMOB COOTBETCTBYIO- 
UlMX CHeKTpoB dslyopecteHuuu. TounocTb onpeyeuJieHHA movoxKeHHA TOUeK, 
XapaKTePH3YIOWIUX CBASb MCKAY Yqoc/Foa HW VGa*, CHbHO pasviMyaeTcCH B 3aBH- 
CHMOCTH OT BEJHYHHEI Gogoc/Pon. HanOoubilad TOYHOCTh OCTHraeTcaA B cuJyyae 
Gooc/Jon MOpsyKa 0,2—1. B cayyae oveHb MAJIBIX Yooc/Fon UWayaeT MOcTOBep- 


) HOCTb ONpeyesieHHA HHTeHCHBHOCTH (pocdopecteHimu. Tipu cauiukoM OoubwHXx 
 epoc/Gon TOUHOCTL ONpeseeHHA MOJIO%KeHHA TOUCK MOH KAaeTCH 3-34 yMeHbIUe- 


HAA TOUHOCTH OnpeyesieHHa ba wu (OpMbI cheKTpoB (.lyopectenunH. B 06- 


INEM, 3HAYeCHUA Jgoc/Joa, MPHBOAMMbIe B HacTOAUeH paOoTe, Oouee TOUHbI, YeM 


B padotax (5,8), rye, Kak yka3aHO B cTaTbe (°), OMpesesleHue yacTH BeMUKH 


' Jooc/Jon ObIMO MPOM3BEAeHO TO OTHOIMEHHIO MOKa3aHHH perMcTpupytoulero MpH- 


60pa Ha CHeKTpasIbHO HepasJiox%KeHHble MOTOKH (ociopeclent{uu u CyMMapHOrO 
Hussy VeHHA. 


Ha puc. 1 M306paxKeHbI Yooc/Fpa B 34BHCHMOCTH OT vY%* TIpH —196° y 


 3-meruuiateTusiamnHo-6-aneTusamuHo-N-mMetudtramamuja B 26 cpenax, pa3M4y- 
HbIX MO cBOoel xuMHyuecKO mpupoge (/). Kak \BuyHo, y 9Toro BellecTBa v"a% 


pa 


B pasHbIx cpegax!ouenb§cusibHo OTIMUaIOTCA: vPaX B STHJIOBOM cmMpTe IPH 


—196° papa 23500 cm4, a B KpucTaJMuecKOM BHJe 19900 cm?. V3me- 
HAIOTCH B WHPOKUX Mpesedax UW Yooce/Ypa—OT 0,04 B KpucTamIMYeCKOM cO- 
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crosHuHt!, 0,12 B Boge yo 1,758 sTHNOBoMcnupTe. Bce TouKH, MOJyYeHHbIe 


JIA WAHHOTO BeLeCTBa, TpyNMMpyloTcA BAOMb OHO KPHBOM, MpHyeM OOVIb- 
IUMHCTBO H3 HHX XO- 


powo yKvlaqbiBaeTcA Ha 
aTy KpuByio. Bowee qpy- 
PMX BbimajaioT TOUKH B 
IIpOcTbIx 9Ppupax HW TOJy- 
ojle (3aHV2KeHHbIe 3Haue- 
HHA Yooc/pn) H B AaHH3OUe, 
PE Yéoc/Fon HECKOJIbKO 
BbIIUe, YeM  CJIeAOBaJIO 
6bl 10 KpvBOH. Oynako 
make 9TH BbIMaaroulue 
3 KPHBOH TOUKH He Hapy- 
maroT OOuleH 3aKOHOMep- 
HOCTH, 3aHMMaxd cpeqHee 
MOJIOMKeHHe MO vn MH m0 


BEJIMYMHE Qooc/Ppa- XOL 
KPHBOH MOKa3bIBaeT, YTO C 


Puc. 2. Hymepauua pacTBopuTeseli Ta Ke, uTO Ha puc. | yBe/IMUeHHeM ymaX3HayeHie 


Jooc/Fon BOSpactaeT. Ha TOM xe puc. | Hs00paxKeHa 3aBUCHMOCTb Qopoc/Jpa OT 
Yea UpH —196° y 3-aneTuamuno-N-merunpranumuya B 23 pacrBoputessax (//). 
Kpuspie J u/J uMeror OMHaKOBbIM XapakTep H MOUTH MOBTOpsAIOT Apyr Apyra. 

Ha pwc. 2 mpeqcTaBseHbl 3aBHCHMOCTH Jeoc/Jox OT v2* mpH —196° y 
3,6-qualleTHIaMHHO-N-metusdtamumuga (J) wu  4-rugpoxcnu-N-mernudprann- 
Muga (JJ). Y 9THX COeMHEHHH MaKCHMAJIbHbIC Qooc/Jon WMeIOT HeOOJIbUINE 
3HayeHua (0,4 u 0,10 cooTBeTcTBeHHo). 

Oco6eHHO HHTepeCHbIMH OObEKTAMH JIA MCCJIeMOBaHHA OKa3asIMcb 3-rMAp- 
oxcu-N-metTudtamumMuy (cm. pwc. 3; /) wu 3-rugpoKcndtatumuy (//), y KoTOo- 
pbx mpH —196° ees Kome6sotca oT 17000 cm? B Bone JO 26300 cm: B 
XJOPOPOpMe, A Jeooc/Fon—OT 0,00 B Bowe Oo 10 B xmopodopme. B 9Tom 
cayyae JIA yOOcTBa MO OCH OPAWHAT HaHECeHbI Qgoc/Jc.u. BOsbIIMHCTBO TO- 
yeK XOPOIIO OXBaTbIBAeTCA KPHBOH, OOWeH Id OOOMX aHaJIOroB. 

Kasaslocb Obl, 4TO MIpHBeweHHble JaHHble YyOeMTeIbHO NOATBeEpxk Lalor 
MpeqMoulOxKeHHe O TOM, YTO BepOsTHOCTS Tepexoya B MeTacTaOuIbHOe cocTos- 
Hue BO3pacTaeT CO CMeleHHeM cleKTpa JlyopecileHUMH B KOPOTKOBOJIHOBY10 
cTopony *. OyHako MpoTHB MpeqiowKeHHoro BbIIe MaTepHaia MoryT ObITb 
BbIJBHHYTbI BOSPaxKeHHA YHCTO JKCMEPHMeHTaJIbHOTO XapakTepa. 

Kak yka3bIBaJlocb B padote (+), y MHOrHX AMHHOMpON3BOAHBIX (bTasumMuya 
mph —196° B cTekso0Opa3HbIX cCpeaX MaKCHMYMBI CNeKTpoB dsryopecueHuHH 
3aHHMalOT OHO MH TO %Ke NoOMOxwKeHHe — pH HavOOJIbWIMX YaCTOTaX JIA JaH- 
HOrO BeulecTBa. C pyro CTOPOHbI, MAaKCHMYMbI CMeKTpoB B_ KpHcTavwimuye- 
CKOM COCTOAHHM 3aHHMalOT MOJIOXKeHHA MPH HaMMeHbUINX YacTOTaxX MO cpaBHe- 
HMIO C MX MOsOXKeHHEM B OOJIbUIMHCTBeE ApyrHx cpey. IlockombKy mpu 3amo- 
PpaxXHBaHHH MHOrHe Cpebl 3aKPHCTAJJIM3OBbIBaIOTCA, MOXKCT BOSHUKHYTb 3aKOH- 
HOe MpeMMoorx*KeHve, ITO HaOsMOMAOUMicA sPpeKT CBA3H MOXY Jooc/Jon 
vont OObACHHeTCA TEM, UYTO OOMbUIaH HIM MeHbIwUad YacTb pacTBopeHHoro 


(ulyopeciiupyromlero BeleCTBa MPH KPHCTaNMSalM pacCTBOpTeIA TOXKe KpH- 
cTamm3yetca. Torga HaJioxKeHHeM CIe€KTPOB BBbIMAaBIUerO BellecTBa HM YacTHU- 
HO OCTaBlleroca CTeKNOOOpa3sHOro pacTBOpa MOXKHO ObIIO Obl NOJYYNTb, B 3a- 
BUCHMOCTH OT OTHOCHTeJIbHOrO KONMYeCTBa TOM WJIM WHOM KOMMOHeHTHI, pa3JHu- 
Hbl€ MpPOMe@2XxKYTOUHBIe MOOXKeHHA cnekTpoB. C ppyrol cropoubl, H OTHOLIe- 


* OObem cTaTbH He MO3BOJIAeT PaCCMOTPeTb aHaJIOTHUHbIe 3aBHCHMOCTH VoclIpn OT 


max a 
v oa? Ha6 so aroulneca y COe€XHHCHHH H3 ApyruX XHMHYeCKHX KJIACCOB. 
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HHE « Fgoc/Fga SABUCEIO Obl OT OTHOCHTEbHOFO KOMMUeCTBA BbIMABIUero B KDPH- 
CTaJIIMYeCKOM Buje (plyopecuupyloulero BellecTBa HM OCTaBLUeroca B pactgope. 
Tako pacnaq pacTBopa cHMysupoBa ObI 3aBucuMOCcTD + Vboc/on OT veer 
OyHako B paOoTe apropos (*) moKasaHo, uTO cABHr CN€KTPOB')B HEKOTOPBIX cne- 
TrooOpasHbIX cpeyjaX K MeHbIIIMM vacToTaM, T10-BHMMOMY,' HE MOKeT OBITS 
OTHECEH 3a CueT BbINAeHHA (ply- ; 

OpecliMpyroulero BellleCTBa B 
KpHcTaJJIMYecKOM Bure. IIpex ze 
BCero, IIpOTHB 9TOFO TOBOpAT 
clyyan, Kora B CHerooOpa3sHoli 
cpeye CMeKTp CABHHYT B JJIHH- 
HOBOJIHOBY!O CTOPOHY OoubIUe, 
yeM y BeleCTBa B KPpHcTaJJIH- 
yeckoM Bue. Jlanee, B cay- 
yae MpOMeKYTOUHBIX TosIO*Ke- 
HHH CIeKTPOB CHeKTPbI JOJIKHbI 
OblIM Obl paclIMpsATbCaA, a TO 
M CTaHOBUTbCAH ByropObmMn, 
Tak KaK CMeKTpbI B KpHCcTaJi- 
JIMY€CKOM BHe H B CTeKI006- 
pasHbIxX CpeyaX HHOra OUeHb 
CHJIbHO passiuuaroTca. Ha camom 
ele 9Toro He HaOwlO,aeTca. 
Hakonell, B clyuae NpaBUJIbHO- 
ee ee ys. Paty. 3 Hymepauua [pactpoputeneli Ta 2Ke, 4TO Ha 
TpbI B CHerooOpa3HbIx cpeyax puc. 1 ? 

OUCHb CHJIbHO 3aBHCHJIM Obl OT 

cmoco6a OxJlaxKeHHA WM OT KOHIeHTpalluu BemlecTBa. B OoubiIMHCTBe Ke cay- 
Yae€B YJooc/Fon HW CMEKTPbI C*lyopecleHUMH OMpeseAIMCh pH AByX KOHUWeHTpa- 
WMAx, oTMMYalouMxca B 10—I100 pa3 (B mpegenax 10°°—107 r/cm®). Sapu- 
ceJIM Obl CMe€KTPbl Tak2xKe HM OT TOFO, HCMOJIb30BaHO JIM NMpousBoaHOe N-metus- 
@tTauMuya WIM ero Oe€3MeTHJIbHbIM aHaslor, MOCKOJIbKy MX pacTBOPHMOCTH 
CHJIbHO pa3JIM¥aIOTCH, a CMeEKTPbI (lyopeclkeHUHH Y aHaJIOrHYHbIX MCTHJIDHbIX 
WM OC3MeTHJIBHBIX IIPOM3BOJHbIX TasIMMHa B KPHCTaJJIMYeCKOM BHe CHJIbHO 
CMELLCHbI OTHOCHTEIbHO Apyr Apyra. Hecmotpa Hwa TO, YTO MpeiaraeMbi MaTe- 
pHaJl NosyueH B SHAYHTeJIbHOM CTeNeHH Ha 3aKPHCTAJVJIM3OBaHHbIX CHCTeMax, HU 
B culyyae CTeKMOOOpa3HbIX CHCTEM, B OTHOLICHHH KOTOPbIX HeJIb3A BbIBHHYTb 
HUKaKUX BO3pPaxKeHHH, MOJIYYCHbI Te %Ke pe3yJbTAaTbI, UTO M CO CHeroodpasHbl- 
MH, H Ip 3TOM BCe OHH YKJIabIBalOTCA B OJ[HY 34KOHOMEPHOCTD. 

Takum o6pa30M, MpvBeyeHHble JaHHble MOKa3bIBalOT, UTO B OOJIbINMHCTBE Cpe 
OTHOEHHA Jeoc/Gon COBCEM HE 3aBUCAT OT MpHPOsbI CpeAbI WIM ee COCTOAHHA, 
HO MOMHOCTbIO OMpesesAtoTcH MomomwKeHHeM cnekTpa u3syyenua. [lo-Bugu- 
MOMY, CJle@—yeT CYHTATb, YTO CBA3b ME@KIY Yooc/Gon W MOMO*KeHHEM CIeKTpa 
cbaryopeciicHiwu  elCTBHTeJIbHO CyllecTByeT, U4TO  YKa3bIBaeT Ha COOT- 
BETCTBYIOULCe H3MCHEHHe BePOATHOCTH Nepexojla B MeTaCTaOWJIbHOe COCTOAHHE 
C W3MeHEHHeM MOJIO%KeHHA NOMOChI dyopecleHMH. 


%o0¢/%o4y ———- 


Tloctynuso 
4 XI 1957 
IHTHPOBAHHAA JIMTEPATYPA 

1B. B. 3enunckult, B. TI. Koao6xkos, JI. FT. Wukyauk, Ontuxa 
uv cmektpockonua, 1, 161 (1956). 2B. B. 3eauucxkul, B. I. Koo 6 kK OB, 
H. A. Kouqapaxku, JAH, 117, Ne 3 (1957). * B. B. Seauuc k HH, Be IN 16 C= 
no6xoes, J. I. ux yank, Ontuxan cnextpocxonus, 2, 402 (1957). Be wb. 3) eG 
nuuckui, B. TI. Koao6Kos, Ontuxa u cnextpockonus (B mevaTA). 5B. Bo Se 
nunuckuial, B. I. Kono06Kos, JAH, 101, 241 (1955). 6B. A. Cpewyuk os, 
Tucceptauna, PMAH, 1951. 7B. B. 3emuucKkuh, B. W. Konao06xk os, Ontuxa 
Mw cnexTpockonus, 1, 560 (1956). & B. B. 3Seauucxkui, H. II. EM Sit, (8 IRL IK GF 
no6xos, Jl. Fr. Wuxkyauk, Hae. AH CCCP, cep. hus., 20, 507 (1956). 
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1958. Tom 119, Ne 5 


PH3HKA 


B. A. KMCEJIEBA u E. H. KOHJOPCKHH 


W3Y4YEHHE TEMMEPATYPHbIX 3ABHCHMOCTEH HEKOTOPDbIX 
CBOMCTB ®EPPHTOB B JHANMASOHE CAHTHMETPOBbIX BOJIH 


(IIpedcmaeaexo axademuxom H. K. Kuxounoim 15 X 1957) 


Bpaujenue miockocru momApH3alun cbeppHTOB HCCceqOBaNOcb B paOoTax 
(‘~°). Oguako Jo Hacrosmero BpeMeHH TeMilepaTypHad 3aBHCHMOCTb dpPPektTa | 
@apajena B OOMACTH CHJIbHBIX MOJeH He Oblla U3yyeHa. 

Ilemb1o Hacrosimell paOoTbl ABJIANIOCb HCCIeOBaHHe BpallleHHA MJIOCKOCTH | 
NOMAPH3allMH BOMHEI AMHOIO 3,2 CM B HMKeJIb-MarHveBpix cbeppuTax Ni,—x | 
Mg,Fe,O, apu temmeparypax or —196 no + 220°. M3mepsuucb: yroJ MOBOpo- | 
Ta MJIOCKOCTH NOJAPH3aluH, 9JIJIMMTHY- 
HOCTb H 3aTyXaHHe BOJIHbI, Mpomeuen 
yepes OOpasel, dbepputa, NMoMmelleHHbIK 
B IIPpONObHOe MOCTOAHHOe MarHHTHOe 
nose. CoctaB o6pa3ioB PeppHTOB CooT- 
BeTCTBOBaJI 3HAYCHHAM X, PaBHBIM: 0,2; 
0; 379040510758 

Buok-cxeMa yCTaHOBKH IlIpHBeeHa 


Baox-cxema 


Puc. 1. 9KCIePHMeHTaJIbHOH 
ycTaHoBkKH. / — KJIMCTPOHHBI reHepaTop; 
2 —HalpaBJIeHHbId aTTeHIoaTop; 3 — Ha- 
TipaBJIeHHbIit OTBETBHTeIb; 4 — HHAMKaTOp 


cTosuelt BomwHE! 60-M; 5 — ycunutenb 28-H; 

6 —coramacyioumnl wed; 7 — BnomHoBol- 

Hasl CHCTeMa C (peppHTOM, MOMeLIeHHas B CO- 

cy [bioapa; S—ppaliaiomjeeca coureHeHHe; 
9 — jleTeKTOpHad TrowoBKa 


Ha puc. 1. BonmHoBoyHaa cucTema Opa 
OCYILeCTBJIeHa TAKHM 00 paso, UTO yuac- 
TOK ee, B KOTOPHI MoMellaicaA OOpasell, 
MO2KHO OplJIO ONyCKaTb B cocyy JIbroapa, | 


SallOJIHCHHbIN + OXJIaKLalouluM BelllecT- | 
BOM: CYXHM JIbJIOM MJIM 2KULKUM a30TOM. KpyTrvipit BOJIHOBOA MMevI MaMerTp 23 MM. | 
IIpamoyroubHpl BOJIHOBOX UMe pa3smMeppl a = 19 mm u 6 = 3 wm. Pasmep. 
a Opi BbIOpaH H3 TeX coOOpaxKeHHH, YTOOHI AVIMHa BOJIHbI He Opwia OH3Ka K | 
KPHTHYeCKON. 


J\1uHa BOJIHbI B BOJIHOBOJe Ag MPH 9TOM PaBHAACh 


V 1— Col rep)? 


YmeubuleHue pa3mepa b Lia BomHEI Tuna H,,, KaK U3BeECTHO, BeeT K H3Me- 
HeHHIO BOJIHOBOrO COMPOTHBJICHHA, YTO B aHHOM CJIy4ae ObWIO HECYUIeCTBEHHO, 
TaK KaK 9TOT yY4aCTOK BOJIHOBOMa COracOBbIBaJICA C BOJIHOBOLOM CTaHJapTHoro 
CeYeHHA C MOMOILLbIO TpaHcdopmatTopa conporuBeHui. Pasmep b = 3 mm Obi 
BbIOpaH M3 KOHCTPyKTMBHbIX COOOpaxkennit. 

Jina Toro 4TOObIl KOHTPOJbHO-u3MepuTebHad alMaparypa He mMoyBepra- 
AaCb OXJlaxKeHHI0, YaCTb BOJHOBOAHOH CHCTeMbI, ONyuleHHaa B cocyy JIbwapa, 
Obl1a H3OMPOBaHa OT OCTANbHOM BOJHOBOAHOK CucTembI. M3sonupyroulve orpesKu 
BOMHOBORa ObIIM U3POTOBJIeHEI: MpPAMOYTObHbI — u3 MyeKcurmaca, Kpyr- 
Jbld — u3 TeKcTouutTa. BHyTpeHHue NOBepXHOCTH STHX BOJHOBOOB ObWIN T0- 
cepeO pexbl. O6 pasilbi B PopMe crep»xHeH AMHOl 50 MM uM jMamerpom 5 MM Kpe- 
TIHJIMCb B M€HOMOJHCTHPOJOBbIX MepxKatesax. [lormouarouywe niacTHHb! ObWwii 


PaCNOO*KeHb! Tak, YOO! OHM NOPMOWaH BOMHY C MOMepeyHoH nosmApusaluell. 
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he =10,9.CM) »(Ag'=='3;2em). 


asa HOWYTCHHA MaPHUTHBIX Novel B yCTaHOBKe ObWI HCHOMb30BaH comeHO- 
HA, COCTOABINMM M3 OTJeNbHBIX rater. Tanerbi Ob HSTOTOBMCHEI 13 Ip AMO- 
YPOUBHBIX MeAHbIX TpyOOK, 0 KOTOPbIM MpoTeKata Bola Mia OXJlaxKeHUA 
Cucrema peocraros JaBasla BO3MOXKHOCTS MWaBHo MeHATb TOK oT 0,06 no 120 a. 
CosleHou], apa BO3MOMKHOCTS NOy4aTb Moss Wo 5500 sper. , . 

B kavecrBe MCTOUHHKAa NMTAHHA ObWI HCHOMb3OBAaH reHepatop 51-H. Vuyzn- 
KaTOPOM Cily KU ycCuuTelb 28-M, kK Koropomy noyKmouamach WeTeKTOpHan 
rouopKa. HerekropHas rouopKa MpH- 


CcoeTHHAJIaCb K BOJIHOBOJHOH CucTeme 
€ MOMOULbIO BPpalitatouleroca couuie- a rg 


HeHHA, Ha KOTOPpOM Oblla HaHeceHa ee 
lkKasla. B KayecTBe pa3Ba3KH KJIHCT- | 

POHAa IIPHMeHAJICA HanpaBeHHbiit at- a 6 JES 
TeHwartop. Jia Toro uro6bl Hempouc- ~ x 
XONMIO OOsIeeHeHHe 06 pasila H BHYT- a eed 
PeHHHX CTeEHOK BOJIHOBOAHOM CHCTeMBI, | a 

yepes Hee Mponyckasica CKAaTHI BO3- a yn a Fe! 
Ayx. Cokarplii Bo3qyx mpeqBaputeb- 20) = 


HO ocyiamca. [1p paOore ¢ BBICOKH- pyc. 2. Yron BpalleHHA IOCKOCTH NonApusa- 
MH TeMMepaTypaMH Oba HCNOIb30Ba- HH O Mp MoAMarHHUBaloujem Nome 1200 apcr. 
Ha aHaslorHuHad ycTaHosKa. Jia M BENMYHHbI PesoHaHCHOro noma H npa Kom- 
MIOIYYeHHA BbICOKHX Temileparyp Ha HaTHOH ey ye elie ek Ppa3sJIM4HOTO 
BOJIHOBOMHbIM yu4acTOK, B KOTOPDbIIi 

TIOMelllasIca (eppuT, Oblia OudusApHO HaMOTaHa CIMpalb H3 HuxXpoma. Ina 
H30J.AWHH KOHTPOJIbHO-H3MePHTeIbHOM allMaparypbl HarpeBaeMbIl yuacTOK BOJI- 
HOBO]a OTJeAJICA OT OCTAIbHOFO BOJIHOBOAHOLO TpakTa yYaCTKaMH BOJIHOBOJOB 
€ BOLAHbIMH pyOautkamu. M3mepeHue TeMMepaTyPbI MPOM3BOAMOCb C MOMOLLbIO 
TepMOMapbl Meb — KOHCTaHTaH, OAMH KOHeIL KOTOPOH MPHBOAMICA B HeNO- 
CpeNCTBeEHHOe COMPHKOCHOBeHHe C HCHbITHIBaembIM OOpasiiom. [loce Toro Kak 
TeMMllepatypa OOpa3ila OKOHYAaTeJIbHO YCTaHaBJIMBallacb, TepMONapa yJaalacb 
U3 BOJIHOBOLa, M KOHTPOJIb TeMMepaTYyPbI BO BPEMA 9KCMeEPMMeHTAa MPOUSBOLMJICA 
mlO pyro TepMomape, OMMH KOHeIL KOTOPOH Obi MpHKpelseH K BHeLHeli 
CTeHKe BOJIHOBOJOB B TOM MecTe, re HaxofMca OOpasell. 

M3mepeHuve yrula NOBOpOoTa MIOCKOCTH NOJAPH3alluH MpOH3BOAMIOCb C M0- 
MOUIbIO BPalleHuA JleTeKTOPHOM TOJIOBKH, KOTOPaA YyCTaHaBJIMBalacb B TaKoe 
nooxKeHve, YTOOb! mpH6op ycusutTenta 28-M faBasl MAHHMaJIbHbie NOKa3saHHsA. 
Vismepenne S/IMMTHYHOCTH HW 3aTYXaHUA MpOv3sBOLNOCb C MOMOLLbIO KaJIHO- 
poOBaHHOrO aTTeHiOaTOpa MeTOJOM 3aMellleHuA. SaTyXaHHe H3MePAJIOCb TOJIbKO 
QO noma mopagKa 1200 apcr, uO0 BO1H3H pesOHaHca B 3TH H3MePpeHHA BHOCHT- 
CA OOMbIAaA OWHOKA U3-3a POCTA ZJIJIMNTHYHOCTH. 

Ta6Onuua 1 


Suauenne 9SJMNTHYHOCTH MH 3aTyxXaHHA OOpasiia c cocraBom Ni, 7 Mgp 3 Fe,O4 


ONAHMTHUHOCTS B 6 3aTyxanve B 16 


sepenE 196° | —77° | +202} +120° | +2200 eae 496° | +202 | -+220° 
0 24 De ey Oe 27 0 1,6 OrSanOve 
1000 22 22 22 P48) 26 400 0,6 Gro 0,2 
2000 S)E i) 44 Ml tay), Nila) 200 Ne Oza} KORA 
3000 9 Otay), 210) hal le; 500 ees OP Zoi Oz 
3700 Mi 15) 4) 5) 4 One 1000 ANA 0,4 0,2 
4000 0,5 0,9 OF 4 6 4200 4 0,9 Oe 
4100 (3) dl Loa) 4 14 
4800 D2 29 26 30 30 


Ha puc. 2 npuBeqeHa KpuBad 3aBHCHMOCTM yrua § BpauleHua MJIOCKOCTH 
NOMA PH3alUu MPH MarHuTHOM Mose 1200 9pcr. M BeMYMHbI peCsOHAaNCHOFO MOWIA 


OT BeJIMUHHbI X, XapakTepu3ytomle cocras cbepputa. Ha puc. 3 TIpHBeeHbl KpH- 
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| 


ble, XApaKTepusyrollue 3aBHCHMOCTb yrvla § OT HaNPAXKeHHOCTH MarHHTHOTO | 
OJ MPH pasMUHbIX TeMMepaTypax MIA OOpasita c x = 0,3. B ra6u. 1 mpHBe- 


200+ 


Puc. 3. 3aBHCHMOCTb yrla BpalleHHA MVIOCKOCTH NoOuApH3a- 
wun 6 oT BeIHUHHbI MarHHTHOTO Noma H pu pasqMuHbIx 
Temnepatypax./ — npu—196°; 2— npu—77°; 8—npn -+-20°; 
4—npu + 120°; 5—npu+220°. Tnuna o6pasua 50,2 mm 


JleHbI 3HAYCHHA DIJIMMTHYHOCTH HW 3aTYXaHUA TOO Xe OOpasila MPH Pa3sJIHUHbIX 
Temlepatypax. IIpu ucceqoBaHnu Apyrux o6pa3sioB HUKeJIb-MarHHeBOH’ CHCTe- 
MBI HaOJOasIHCb aHaJIOrMUHble H3SMeHEHHA rua 
BPaluleHHA MIOCKOCTH NOApusaiunu. YMeHbule- 
Hue 4c pocTom TemMepaTypbl H MpHOMKeHHeM 
ee kK Temlepatype Kropu cBxa3aHO C TeM, 4TO IPH 
9TOM COJIMKaloTCA SHAYeHHA _ Hp, LeHCcTBH- 
T@JIbHbIX YacTeH S(PeKTHBHOM MpOHNWaeMocTH 
WIA OTPUHWAaTeIbHOM M MOJIOXKUTeIbHOH KOMMIO- 
HeHT BOJIHbI, MOJAPH30BaHHOH m0 KDpyry, H 
YMeHbllaeTcd pasHocTh (p_)'?—(p,)'2, BxoLAnLad 
B W3BeCTHYIO dopmyy faa 9. 

Ha puc. 4 mpeycTaBsieHbl KPHBble 3aBHCH- 
Puc. 4. SapucHMOcTh BeIMUMHE! § yocTH BeMYHHbI pe3OHaHCHOrO NOAA OT TeM- 
ef te 08: Oe ee 1) Heparypel 06 pasion ‘¢ x, paBnene 0,3 inh; 

pa. Ware “i M3 mpyBeeHHbIX JlaHHbIX, a Tak?Ke H3 JaH- 
HBIX, MOJIYYeCHHBIX MPH UCCMeLOBaHHH Apyrux cOpasuoB, BbITeKaeT, UTO C HO- | 
BbILIeHHeM TeMMepaTypbl OOacTb Pe3OHaHCa CMeElaeTCA B CTOPOHY MeHbIUHX | 
mone. OTO"cMetlenHe,' 1O-BHAUMOMY, CBA3aHO C U3MeHeEHHeM MOI AHHSOTPOTINH. 


opem 


4000 


5600 
x 


5600 


Es | OSTEE |S ee 
JOO 10 100 0 +100 +200 C 
t 


MockopckHi YocyapcTBeHHbIli yHHBepCHTeT Tocrynuto 
um. M. B. Jlomonocosa LVI a7 


IWMTHPOBAHHAA JIATEPATYPA 


Sakiotis, H. N. Chutt Trans. Inst, “Rad. Eng No 2,11 (1953), 
lol eliers, Philips Res. Rep., 9, 131 (1954). $.K. M,  ILoune azo pz, 

H. Koaau, M. B. Xacuua, Hap. AH CCCP, cep. ¢us., 18 Ne 3; 350 
(1954). *H. H. Henpumepos, Has. AH CCCP, cep. cus., 18, Ne 3, 368 (1954). 
> 18: MOuwbKOoOB, V3p. AH CCCP, CEP DUSay 1S) NO oer ore (1054 en Om Bene leralece 
Proc. Inst. Rad. Eng., 44, Ne 10, 1368 (1956). 
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BHO®H3HKA 


Axagemuk B. B. LWIYJIEMKMH 
KAK PbIBA-JIOUMAH JIBH)KETCA CO CKOPOCTbIO AK YJIbl 


H3BecTHO, UTO akyJI Ha MX Mepexofax B OKeaHe CoNpoBoxKaioT HeOombIUNe 
PbIObI CemelicTBa CTaBPHOBbIX — Tak Ha3bIBaemble solManbl (Naucrates ductor). 
Monarator, uro 06eum pbiOam TakHe COBMeCTHble MepeXOJbl B3aHMHO BbITOLHbI 
WA AOObIBaHHA NM, H AKYJIbIl HHKOra He TporaiwT JIOWMAaHOB, OOaqaioulHXx 
XaPaKTe€PHOH OTJIMYHTEIbHOH OKPaCKOl: TeMHbIMH MOMOCaMM Ha CBeTJIOM (bone 
(cm. puc. 1). 

IIpu mepBom xe B3rusae Ha puc. 1 BuAHO, uTO (opMa pbIObI He MOXOx*Ka Ha 
@opmy Teva JIy4WIHX MIOBLOB cpequ pbIO — makpeweli, nemamuy. B uacruocrn, 
MaJIO clocoOcTByeT ObICTpOXxO]- 
HOCTH JIOIMaHa ero KOPOTKHH 
Kopnyc. YHBHTeIbHbIM Ka- 
KeTCA — KakuM OOpa3som pbi6a- 
JIOUMAaH He. OTCTaeT OT aKyYVJIbl 
BO BpeMA ee OOJbIUHX Nepe- 
XO]lOB? 

JleHcCTBUTeJIbHO, MAKCHMaJIb- 
Ha CKOpOCTb JIBHXKeHHA, Jo- 
cTymHadA pbi6e, TecHO cBA38aHa Dice 
C JVJIMHOH ee Tela, Kak 9TO ObI- 

JIO 10Ka3aHO aBTOpoM HacTossel craTbu ((1), crp. 896). 

Bo BpeMa CTOAHKH 9KCMeAMIMOHHOTO cyHa «CeoOB» Ha OAHOH U3 OKeaHorpa- 
dbuyeckux cTaHwHh B ATmaHTM4ueCKCM OKeaHe, Oblia NOMMaHa akyJla JJIMHOH 
185 cm uw conpoBoxaBluMit ee JOuMaH (O,HH u3 Tpex) AuuHoH 21 cm. Ilo 
TeopeTHyecKOl KpuBOH u3 paOorTbI ('), MpOBepeHHOH NO MHOTOUNCJICHHBIM H3Me- 
PpeHUAM, JIerKO ONpeeIHTbh HanOOMbILyIO CKOPOCTh, AOCTYNHY!O Tako akyJe,— 
okomo 770 cm/ceK, HM HavOombUIy!O CKOpOCTb, AOCTYNHY!O TakOMy JOlMaHy,— 
oKoIO 275 cm/cex. 

Ha ocuopaHun ucceqoBanui JI. A. KopamepcKon (*) MOXKHO CUTATb, YTO: 
CKOPOCTH MUrpalluli, JasbHux MepexoZoB y Bcex pb6 cocTaBAIOT NpKOmusH- 
TeENbHO OJHY u TY Ke Joo oT JocrymHoh uM MakcuMadbHOH cKopoctu.| 3Ha- 
WHT, HUKAK HeJIb3A JONYCTHTb, YTO pbiOa-JOWMAH NOCHeBaeT 3a aKYJOH, MIbIBA 
NOLIUHbIM CMOCOGOM: Be~b MX CKOPOCTH OTMMUAIOTCA MeXKAy CoOok BTpoe. 

Bropas dororpatus, clemaHHaa ua «Cefope», nofckasala oObaACHeHHe 
Kaxkyuleroca mapasokca. Ito — cotorpadua akyJibl c TpeMaA ee JIOWMaHaMH, 
cHataa H. IT. KaoKxoppim c masmyObl cyqHa TMepey TeM, KaK akyJla, XOQMBIWAA 
3a KOpmMon «CefoBa», Obluia NOMMaHAa. 

Ha puc. 2, Ha KoTOpoM Bocnpou3sBeseHa 9Ta oTorpadux, KOHTYPbI CHJIbHO 
ACKAXKCHbI W3-3a MIPeJIOMJIGHHA CBeETOBHIX JIyyeH Ha MOBEPXHOCTH MeJIKHX BOJIH 
A W3-3a OJIMKOB Ha UX MOBepXHOCcTH. OAHAKO XOPOIIO BUAHO, UTO JIOMMAHbI XO- 
IAT COBCeM O/IM3KO K KOpmycy akyJbl, Jake Kora OHA JBUXKeTCH C 3aBeOMO 
MaJIOll CKOPOCTbIO; MPHTOM Ba MOWMaHa JepxKatTcA OIM3 XBOCTOBOH YacTH aky- 
bl, XOTA TaM HX JOMKHHI CHIbHee BCelO TPeBOXKUTb NOMepeynble KoeOaHHuA 
rela aKkyJIbl. 

EcrecTBeHHO MpeAMOOKUTb, YTO JOUMAHbI Ha OOMbIIMX CKOPOCTAX BH- 
KEHHA AKYJIbI JepxKaTCA B ClOe TPpeHHA, MPMMbIKAaIOMleM HeMOCpeACTBeHHO K 
IOBePXHOCTH Tesla aKYJIbI: Bb STOT MorpanuyHblli co AocTuraer HanOorbUen 
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TOJMMMHbI HMCHHO OJIH3 XBOCTOBOM YacCTH BCAKOrO ABMxKyulerocaA Tela. Taku 
o6pa30M JIOWMaHbl He OylyT oOTcraBaTb OT akYyJIbl BO BpeMA ee Mepexoo 
B OKeaHe. Korjla akyJla «JlexKUT Ha MOSHUNM», JLOMMAHbI MOryT CBOOOMHO XOMHT 
MOOJIM30CTH OT Hee H, KaK MONaraior HeKOTOpble FHAPOOMOMOLH, COMeHCTBOBAT 
AKYyJle B OTbICKaHHH TAUIM. 

PaSorad Hak MeToamu pacuera AupuxKaOeH, THAPOAMHAMUKH MOKa3zau 


47o OrdomeHve TommuHbI A cos Tpexua K AmMHe L curapooOpa3sHoro Tell 
BpauleHuA BbIparxkKaercs 


yepes uucso PeliHombyce 


Re: 


Camo uncuio Re, Kak H33 
BeCTHO, 3aBHCHT OT Xai 
pakTepHoro pa3mepa d Te? 
Jia, CKOpocTH ero JIBHKe? 
Hua V 4 KMHeEMaTHYeCKOl 
BASKOCTH Y, B JAHHOM CJLy- 
yae —- KHHeMaTHYeCKO 
BA3KOCTH BOLbI. B popmy 
Jie (1) C — Koucranta, 
MOKa3aTeib CTeMeHH 
3aBMCcuT oT uncna Per 
HOJIb]Ica. 

SHayeHue KOHCTAaHT 
C cBxa3aHoO C MOOKeH He! 
ucceyemoro TonepeyHo 
ro ceyeHHA Ha OCH Teli 
BpauleHua. B uacTHocTH 
Ha puc. 3 KpHBad a BOC 

pues mpoussoquT, mo K. K 

@MenaescKomy (*), Hapac 

‘TaHwe OTHOCHTeIbHOH TomutMHb! A/L morpadwuuHoro COA TpeHHA pH yane 

HHH OT MepedHero KOHIa Tela Ha OTHOCHTebHOe paccTosHHe x/L. Kpusaa 

cooTBeTCTBYeT 3Ha4yeHHIo UNCa PeiHonpaca Re = 15,9-10°, uw Ham npuyzetc 
CllelaTb MepecueT NPHMeHHTeIbHO K HHTepecyrouleMy Hac Culyuaro. 

[IpumMem 3a XapakTepHbIH pa3Mep BbICOTY Tesla aKYJIbl Y HaWvOONbUero Mo-; 
lepewHoro ceueHua d = 37 cm. Cxopoctb V = 770 cm/cex, v = 10-7. Cueno-; 
BaTeJIbHO, B HallleH 3amaue Re = 2,85- 108, 

Ha ocHoBpanHi {pyro MarpammMbl B padore (°) (pur. 5) MOX%KHO NOJOXKUTS 
B COOTBETCTBHH C 9THM 1 = 1/6,5. IIpocro mepecuer mo cdopmyvie (1) WaeT BMe- 
cTO KpHBOH @ puc. 3 HOBY!O KpuBy10 6 Asa uccseqyemon 3afauu. B uacrHocry,, 
JIA JBYX TOYUeK B XBOCTOBOH YaCTH KOpMyca akyJIbl NOMYUalOTCA UMCJIOBbIe 3Ha- 
deHHA 


it oe [lst 282 ime OA 
mi x) C= 30.35 ay il ls 1G) J Opa kbiA 


Tlonaraa Anny Teta akysbt L papnow 185 cm, Haiiyem, uTo Ha paccTos-) 
Hun 33 CM OT KOHIa XBOCTA TOJIMLMHAa NOP paHH4HOro COA TPeHHA MOCTUTaeT OKO- | 
3104. CM, 2Ha paccToAHHH 28 CM OT KOHLa XBOcTa — OKOI04,5 cm. Kak n3BeCTHO, | 
B lpekelax 9TOrO COA CKOPOCTh JIBHXKCHHA BObI MeHseTCA MO COXKHOMY 
KPUBOJIMHeHHOMY 3aKOHY, KOTOPHIi osKeH elle Ooulee OCMORKHUTLCA IPH Ha-. 
JIMUHM BYTOM COe Tea WOUMaHa. OLHAKO MOXKHO NOPy4NThbCA, TO KIPHINMAHHe» 
BHYTPeHHeH TpaHHIlbl COA TPeHUA K KOPMycy akyJbI LomMKHO OGecneuuTh JOL- 
Maly J\BYoKeHHe Bilepe, CO CKOPOCTbIO aKYVJIbI: Beb BOA Ha MOBEPXHOCTH Pace 


Mesa C TeOM akyJIbl WBUKeTCA C 3TOH CKOpocTbIO. LupuHa we Kopmyca camoro 
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JIOUMaHa TaKOBa, YTO OHa BMelaercaA B Mpesemax COA TpeHUA JlarxKe B pac- 
‘CMOTPCHHOM IIpHMepe. 

Mol T1pousBeM pacueT JIMUIb NPHMeHUTebHO K CpaBHHTebHO HeOOMbION 
akyje. Hekoropble akyJbl Qocruraior Aub 12 m u Oomee. B coorsercrBuu 
 3THM PaCTYyT pa3MepbI Tela UX JIOWMaHOB, Joxola No 70 cm. [pu arux yeuio- 
BMAX CKOPOCTb aKyJIbl, BbIUHCeCHHad MO Marpamme apTopa ('), MOxKer JOUTH 
Ao 1200 cm/cek, a cKopocTb Oombiuoro nouMaHa, ocrymHas mpu tanne 70 cm, 
<COCTaBJIAeT MpHMepHo 440 cm/cek, 
T. €. CHOBa OKOUIO 1/3 OT CKOpocTH 
AKYJIBI. 

PeHHOJbACOBO UnCIO 3ecb 
Re = 12-10°, a coorpercrByronsee 
MY 3HaueHve MOKasaTeJiaA CTeMeHH 
B (1) n = 1/7 (no pa6ore (°)). Ipo- 
H3BeA TepecueT KpHBoH a K. K. 
‘MejlaeBCKOrO, BOCHPOH3BeeHHOH 
Ha puc. 3, Haliem KpuBy106 pre. 3. 
‘B uacrHocTH, Ha paccTosHuH 

180 cmoT KouIla xBocTal2-merpoBoli 

aKYyJIbl TOWUHA MOrpaHwuHoro 
COA TPeHHA MocTuraeT OKOJO 
23 cm. OueBuyHo, 4uTO B Mpele- 
JiaX TaKOrO CJIOA NerKO BMeCTHTCH 
Take OouIbWIOH JIOUMaH, WMpuHa 
Tella KOTOpOorOo He IMpeBOCXOHT 
8 CM. 

VMutTepecHo BbIACHHTb: TO 
Mpouso0k Aer Cc PpbIOOH-OUMaHOM, 
eCJIH OHA Ha XO Culyyan Ho BbIn- 
eT 3a mpesertbl cox TpeHusA u 
monajleT B OOMaCTb MOTeHIHaJIb- 
HOrO MOTOKa BOKpyTl TeJla aKYJIbI? 

Jlerko M0Ka3aTb, 4TO OHA OYeT 
MIHOBeHHO BO3BpallleHa B CJION 
TpeHua MOA AeicTBHeM rpomaHou 
TIOHEPOMOTOPHOK CHJIbI MpPHTAxKeHHA, KOTOPaA BO3SHHKaeT TPH ABYWOKeHUM 
o6eux pbIO B NOTeEHIWHMaJIbHOM NOTOKe NapaJJieJIbHbIMM KypCaMhH. 

JlevicTBUTeJIbHO, eCJIH B BOJle ABUXKYTCA MapaJesbHbIMH KYPCaMH CO CKO- 
poctbio V mBa apa c payuycamu 7, H fy, WeHTPbI KOTOPbIX HaXOJATCA Ha pac- 
cTroaHHu 6 OMH OT Apyroro (B MIOCKOCTH, NepMeHAHKYJIAPHOH K HallpaBJIeHH1o 
JBWKeHHA), TO CHJIa B3aMMHOrO UpuTraxKeHua f BbIPawkaeTca PopmysoH Bpep- 
KHeca ((1), ctp. 877). 


Puc. 3 


aeeatss 
LG 


f = xoV? | 2 aH, (2) 


Tle 6— MOTHOCTh BOJIBI. 

Mbl TOuJy4HM 3aBeJOMO 3aHW2KeHHY10 BeJIMUHHY CHJIbI f, ECM 3aMeCHHM KOp- 
WyC aKkyJIbl (MPHMeHHTeIbHO K HepBOMy CJlyyato) Wapom c payuycom 18,5 cm, 
a Kopnyc JlolMaHa — wWapom c paguycom 4 cm. PaccrosHue MexKLy WeHTpamMu 
wapoB mpumMem b = 29 cm. Torga, mpousBela BbIuNcMeHuA TIO Cbopmyvie (2) u 
NepeHa oT HH K KHOrpaMMaM, HalifleM, 4TO Jake ABHO 3aHW2KeCHHaA Cua 
IpuTaxKeHud Oyder f = 1 xr. 

STOT UMCTO OPHEHTHPOBOUHHI MOAcyeT MO3BONAeT MpeAMOoNaratTb, uTO pbiOa- 
OUMAaH MO*KeT ABHraTbea PakTHMYeCKH «Ha OyKcupe arom» y akyJIbI axe O1n3 
Mepelueli uwacTH ee KOpNyca: XOTA TaM NorpaHuuHblt COM WM TOHbINe, YeM Y 
XBOCTOBOM 4aCTH KOpmyca, HO Jake TaM NOHJepOMOTOpHble CHJIbI He [ajlyT JIOL- 
MaHYy OTOPBaTbCA OT KOplyca akyVIbl. 
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Ilo HekoropbIM JIHTepaTYPHbIM JaHHbIM, PbIOBI-JIONMaHbI WHOra COMPOBOX=: 
jaioT Kopa6viu (*) Ha ThICHUH MHJIb. B cBeTe H3J102%KeHHOFO ACHO, YTO JBHKeHHE: 
JIOMMAHOB B MOrpaHH4HOM CJl0Oe TPeHHA KopaGseli CGecneyeHO ele JTYUWe: CJION| 
TPeHHA TYT MpeBbimaer 100 cM, H MOIHOCTbIO OTCYTCTBYIOT NoMepeyHble Kose-; 
6aHHA, hOTOPble HeH3OexXKHbI Mp ABHXKeCHHH aKyVIbI. 

ITpumewanue npu koppexmype. Korya 2Ta cTaTba Oplvia caHa B MeuaTb, 
A. H. Cserosugos coooulu aBTOpy, ITO MO HMEIOIMMCA CBeeHHAM pblOa- 
JIOUMaH OTKJabIBaeT HKPy Ha KOXKY akyJI M Ha MOABOMHYIO YacTb KOpmyca 
Kopa6ulelt, a 3aTeM OOeperaeT HKPHHKM JO CaMOrO MNOABJICHHA MaJIbKOB. Co- 
BePIUeCHHO OY€BHAHO, YTO TaKHe (PyHKIMM JIOUMaH MOXKeT BbINOJIHATb TOJIbKO 
jlep2xKaCb B MOrpaHHyHOM cylI0e TpPeHHA. 


Tloctynuso 
7 I 1958 


IHTHPOBAHHAS JIHTEPATYPA 


1B. B. WlyaenaxKun, Ousuxa mops, 1953. 2 JI. A. Kopanescxaas, Tp. 
Mopck. rugzpocus. nuct. AH CCCP, 7, 161 (1956). 3K. K. ®egnesckuh, Tp. UAT, 
Bal 9m (1934) eee b CON 25, 2429N (1954)! 
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AHokaanp Akayemuu nayx CCCP 
1958. Tom 119, Ne 5 


TEXHHYECKAA ®H3SHKA 
A. C. PAQYHK u B. C. PAMUHK 


O HEPOPMALKHSAX MOBEPXHOCTHbIX CJIOEB IPH TPEHHU 
CK OJIBDKEHH A 


(IIpedcmaeaexo akademuxom IT. A. Pe6urdepom 13 I 1958) 


Tpu B3aHMHOM TPeHHH CO CKOJIb%KeHHeM ABYX HePaBHOBeJIMKUX NOBePXHO- 
cTeH OWHa U3 HUX HaAXOAMTCA B COCTOAHHM NOCTOAHHOFO KOHTAKTa, B TO BpeMa 
KaK KOHTaKT Ha Jpyroi HempepbIBHO MeHsHeTCSH. 

Tak, B Mape BaJl — NOAWIHNHNK MiouWaKa KOHTaKTa Ha Badly B TeyeHHe 
OHOrO OOOpoTa MepeMeHHa, TOra Kak OObIMHO MoWaiKa Ha BKJablle 
ocTaeTca OJHOH u TOH Ke. AHaJIOrHUHYy!O KAPTHHY MOKHO OTMETHTh UH WIA OOUIb- 
IUHHCTBA (PPHKWHOHHBIX y3JIOB: 3epKaJlO WHIMHApa — NopineBoe KOJIbIO, 
NOJI3yH — HallpaBsJIAloulan U Ip. 

B paOorax (1,”) ObuIa OTMeyeHa HeEOOpaTHMOCTb H3HOCAa Nap eralei u3 Ta- 
KAX MaTepHasloB, Kak OaO6uT, OpoHsa, cTalb. BecoBpol Hu3Hoc OaOOuTa, HaHe- 
CeHHOrO Ha Bpalllaroululica Badl, OKa3asica B 4 pa3a OobIe BeCOBOrO H3HOCAa 
Oa0OuTa, HaHeCeHHOrO Ha HENOABMXKHHIM BKJalbul. Bporx3a B Tex xe UuCcHbITa- 
HHAX MOKa3asia pazMune B 2,5 pasa, CTaJlb B 2 pasa. 

Tloqo6HbIe pe3ybTaTbI MbI HaOIOMaIM BO BCexX ApyrHx HCMbITaHHAX, Mpo- 
BeJeHHbIX MO HaHWOOsee pacmpocTpaHeHHbIM CXeMaM V3HaLIMBaHHA, MpHuem 
CTeleHb pa3JIM4HA B U3HOCe OMHOFO HU TOPO Ke MaTepHada Ha COMPAKeHHHIX M0- 
BePXHOCTAX Me€HAaCb B 3ABHCHMOCTH OT 4aCTOTbI H8MeHeCHUA KOHTAKTA. 

B WuTupoBaHHbIx Bblille paOoTax 9TO ABJIEHHe OODACHAIOCb HEOMMHAKOBbIM 
XapakTepoM jlebopmMalui Ha MOBepXHOCTH C NepeMeHHbIM KOHTaKTOM HM KOH- 
TaKTOM MocTOaHHDIM. B (1) Oba Tak2Ke JlaHa MOMbITKa NpHOMKeHHOrO TeOpe- 
THYeCKOrO OGOCHOBAHHA ABJICHHA; TAM Ke IIPHBeJeH OMNbIT C Pe3HHOBOM MOJeJIbIO. 
‘OJ\HakO BbICKa3aHHoe MpesnomoKeHve HOCHIO B WesIOM PHMOTeTHYeCKHH Xapak- 
Tep, TaK KaK HH4eM He JOKa3bIBalOCb PaCMpOcTpaHeHHe CYMeCTBEHHBIX MO Be- 
JIMuuHe fedopMalui Ha OOsacTb NMOBepXHOCTH, HaxXOfAMeHCA BHe TpaHHILbl 
HemocpeCTBeHHOrO KOHTakTa. []pousBeeHHble BHOCJeEACTBHU OMbITbI C OYeBH]- 
HOCTbIO MOATBEPAMIH ITO OOCTOATEIbCTBO H, CJleMOBaTeIbHO, YKa3aJIH Ha Me- 
peMeHy 3Haka JlepopMalluu Ha Oosbel MOBepXHOCTH MPM OTHOCHTe/IbHOM 
CKOJIbXKeCHHH Jpyroro aemMeHTa TPyuleHcA Mapbl. 

Tleppan cepusa onbiros Obla mpousBefena mo cxeme puc. la. Tousyx J Kpe- 
MMJICA Ha KOHIe MOBOPOTHOrO pbluara, MepeMellleHHe KOTOPOTO OCYUMIECTBIIAOCb 
Bpyunyto. Ilo o6eum cropoHam MuloulaqKH TpeHHA Ha NOSyHe WH MOpO*RKU Tpe- 
HMA Ha MIOCKOCTH 2; HaKJeHBaMCb WaTUWKH, NO Ba Ha KarxklyO MOBepx- 
HOCTD. 

[IpeqpapurenbHad TapupoBkKa MpHOopa ycTpaHAsa MOcTOpOHHee BJMAHHE 
jebopMalluli, CBASAHHbIX C HOPMaJIbHbIM YCHIMeM Ha KOHTakTe. ITO ycuuJNe 
co3aBalocb MpH MomomMu Sova. 

Ha puc. 16 npupeyena xapakTepHad AIA STOH CepHM OMBITOB OCIMJIJO- 
Tpamma. V3 paccmorpeuua ee culefyeT, uTO OOmad AetbopmallHA MOBepXHOCTH 
€ MOCTOAHHbIM KOHTaKTOM (HOsI3yHa) OCTaBalaCb BCe BpeMA OMHOrO 3HaKa HU 
IIpHMepHO Hev3MeHHOM MoO BeMuMHe. B TO %Ke BpemaA NetpopMalluaA MOBepXHO- 
CTHOPO CJIOA HENOABUXKHOHM MIOCKOCTH MeHAJIa 3HaK B TeYeHHe OAHOFO XOMa MOJI- 
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3yHa (OT CKaTHA K PacTsAXKeHMIO), MPOXOAA yvepes YepTy HyIeBoro iuehda B 
TOUKe, COOTBeTCTBYIOWeH CepeqHHe JWIMHbI TaTUHKOB. 

Bropad cepa OMbITOB MpoMsBeseHa C BpallalouiMMUCs PoOMKaMU (puc. 2a), 
KoTOpble Kpenmuch Ha IWMHHJetax mawnHbi! AmcJepa, cOecneunBatoulel 
MexaHHuecky1o Mepefayy BpalleHHa HM HarpyKeHHe. | 

O6a poanka, Beyuuli (BIL) u Bexombili (BM), Obiu HSTOTOBJeHEI M3 CTasH 3. | 
Beomblli powMK HarpyxXaJicsi JONOMHUTebHO MOMeHTOM IIpH MOMOLIM TOp-| 
MO3HOrO YCTPOHCTBAa. 

TIpopowouHble LaTuHKU Kpe-> 
MHJIMCb Ha CJlerKa CKOUICHHBIX. 
MOBepXHOCTAX 10 06eHM CTOpO- 
HaM JOPpOXKKH TpeHHA, NO IBa 
Ha KaxkJOM pouuke (puc. 2 6). 
Ha crymuile pouuKa, MOMMMO: 
TOrO, YCTaHaBJIMBaJICA OTMeT- 
uHK BPeMeHH. XapakTepHble: 
JIA STOW CePHH OMbITOB OCILHJI-— 
JIOrpaMMbl MpHBeeHbl Ha PHC. 
2 6. U3 paccmorpeHuA MX CJle- | 
yet, UrO H3MeHeHHe 3Haka Jle-) 
(bopMalluu COOTBeTCTByeT Ce- 
pequHe WIMHbI flaTunKa, rye 
Obl  YCTaHOBJIeH  OTMeTUHK | 

Puc. 4 BpeMeHH. 

CreneHb JlecbopMallMH MOBepXHOCTHOPO COA MEHACTCH COOTBETCTBEHHO BeVIM- | 
YHHe CHJIbl TpeHusA: OOMbUIeMy 3HAYeCHHIO TOPMO3HOFO MOMeHTAa COOTBETCTBYeT 
OObulad BeHIMHa aMIVIUNTYIbI Aedopmaluu (puc. 2 2). 


a 


‘ f Ommerm LS ; 


Sop | 


“pu M,>M, | 
tf A I A | 


Price 


H3meHeHve 3Haka JecbopMalluH Ha MOBepXHOCTH C MepeMeHHbIM KOHTaKTOM 
MO HalueMy MHeHHIO, ABJIA€TCA MPHUMHO ee MOBbIWeHHOrO H3HOCA. 4 

SileCb BO3MO7KHO OJHOBPeMeHHOe BO3HHKHOBeHMe YCTAaJIOCTHBIX sABeHHE 
MPOHMKalOUlMX Ha SHaUMTeIbHyIO TvIyOMHY, WM MOBePXHOCTHbIX TpemHH Ha 
yuacTKax, Cilefyroujux 3a KoHTaKTOM. IlocmeqHee Tem GOoslee BeposTHO, uTO 
MepeXOWAUkMe B 3OHY PacTAKeHHA YUACTKM MOBePXHOCTH NMosBeprarores cxKa- 
THIO, a Tak*Ke MpeTepleBaloT BJIMAHMe BbICOKUX TeMMepaTyp HemocpescTBeHHO 
Ha KOHTAaKTe, UTO B COBOKYMHOCTH CMOCOOHO COOOMIMTh MM 3HAUMTesbHYIO Mla- 
cruuecky!o Jeopmaltuio uM BbICOKyIO xpymkoctb. Bce BbltllecKa3aHHOe MOxKHO: 
AONONHUT CoobpaxKeHHAMH, M3s10%KeHHbIMM B paOore JI. H. TapKynosa G 

[IpopeqenHoe aBTopaMH SKCHepHMeHTaIbHOe ncceoBanue nojrBeprxkaer 
Te paOorbl, B KOTOPbIX YUHTbIBAIOTCA MIacTH4ecKHe M ympyrue Jedopmattun M0- 
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BEPXHOCTHOrO CJIOA WH BOSHHKaIOUMe B STOM CuIOe BHOPAMN, B YaCTHOCTH, TeO- 
peTuueckuH aHaiu3 Cyxoro TpeHuA, MpuBeseHHbIi B pabore (‘). 

Mi3meHennve 3HakoB JecbopMallMH, KoTOpoe NperepmeBaer OOubIWAA U3 JBYX 
TPYWHxcA MOBepXHocTeli, TpeOyeT BBEJEHHA CaMOCTOATebHOrO KpuTepHA H3- 
HOCOCTOMKOCTH C TOUKH 3PeHHA CNOCOOHOCTH MOBepXHOCTHHIX COB COMPOTHB- 


JIATbCA BOSJeCHCTBHIO MepeMeHHBIX HalIpAXKeHHH NO MelicrBvem KaCaTeJIbHbIX 
ycuuun. 


IloetynHs10 
20 XII 1957 


UWHTHPOBAHHAA JIMTEPATYPA 


1B. C. Panuuk, COopH. tpyqos Kuescxoli kontbepexuuu 10 MOBbILeHHIO H3HOCOCTOTI- 
KOCTH HW Cpoka culyKOnr Mammy, 1955. 7B. C. Paguux, A.C. Pagquuk, 3a. 1a6., 
mye 2) (1954). 3  H. DapkyxHos, JAH, 104, No 2 (1955). *H. B. K pares s- 
exuu, B. C. Wleapos, XKIT®, 18, zw. 6 (1948). 
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Jloxaanp Akagemun nayk CCCP 
1958. Tom 119, Ne 5 | 


TEXHHTECKAA PH3HK 


ll. A. CABHHLUEB u B. E. ABEPHUEBA 


0 TEMMEPATYPE MJIABJIEHHAA KOHTAKTHOPO CJIOA KPHCTAJIJIOB: 
(ITpedcmaéaexno akademuxom A. ®..Hodde 11 XII 1957) 


@u3znyeckne CBOHCTBA MOJMKPHCTaIIOB B 3HAYMTebHOM CTemeHH 3aBHCsAT! 
OT CBOHCTB TpaHHIbl compHkocHoBeHuA 3epeH. IlpescraBaeT HHTepec u3y4e-- 
HHe ABJICHHU, MpOMCXOAAULUX Ha NOBepXHOCTH COMPHKOCHOBeCHHA KPHCTAJIJIOB,, 
B 3aBHCHMOCTM OT OPHeHTallMH HX, OT XHMMYeCKOrO cocTaBa HM Apyrux dakTo-- 
pos. M3yueHue cBolicrB Ha rpaHM4HbIX MOBePXHOCTAX, BCTpeyatollee 3aTpys-: 
HeHHA MpH HCCeLOBaHHH Ha CTPyKTypax, MOJyYeHHbIX Mp 3aTBepleBaHuH| 
pacmiaBa, MOXKeT Oblrb OOerueHO HaOOAeHHeM ABeHHH Ha rpaHulle TByX) 
MOHOKPHCTaJIOB, OPHeHTallWio TpaHel KOTOPbIX MO2KHO M€HATb MPOH3BOJIbHO. 
B 9THX yCJIOBHAX BO3MOXKHO BECTH HCHbITaHHe HW Ha KPHCTaaXx, NOLBepraBliuxca 
‘PaHee pa3JIM4HbIM BO3AeHCTBHAM, 

TlopepXxHocTHble “acTHIlbl HaXOAATCA B YCJIOBHAX, OTMMUAIOULAXCA OT yc- 
JIOBHH [IX BHYTPeHHHX YacTul. Obalaa Coble NOTeHWHAaIbHOH JHepruel, 
OHH OoOuee NOABHKHbI, MPHYeM MOMBHXKHOCTh HX YBeMIMYMBaeTCH C TemMepa- 
TYPOH, uTO cmocoOcTByeT MepeMeLUMBaHMIO YACTHIL MOrpaHHuHblxX MOBepXHOcTer 
M MOXKeT IIPHBeCcTH K NOABJeCHHIO XUAKON (hash. 

IloaBuleHue %KHAKOCTH Ha rpaHulle ABYX KPHCTaJVJIOB, KOTOpble MoryT O6- 
Pa3OBbIBaTb SBTEKTHYeCKHe CMeCH, HaOsOMalOcb HeOMHOKpaTHO (1%). Oro saB- 
JleHWe Ha3BaHO KOHTAKTHbIM IlaBJieHHem (7) H OblIO UCMONb30BaHO (4,°), DA 


Tadnmuna t 


Temnepatypa maBJIeHHA MIOCKOCTH KOHTAaKTa UleJO4HOrasOHAHbIX 
KpucTa0B (°C) 


KoMNOHEHTHI 


ta tB ihe fa—t)/tp—t Tpumeyanna 


A B 


Lidl | KCl 600 | 790 | 420 | 480 | 370 | CucTempr, HuMetomHe 
KCl | NaF 790 | 995 |} 640 | 4150 || 355 SBTEKTHKY 

KJ NaCl || 710 | 840 || 540 | 470: | 270 

KJ KBr 710 | 768 | 685 25 83 

KJ KCl CLO OOM Com mom moe 


KBr Kel 768 | 790 | 750 18 40 | Cucrempr, o6pasyr1o- 
KG NACL 720M OLOM COO M Melo Om mdi) ule TBepyble pac- 
NaBr | KCl 7710) 790) |) 646) 124") 4a TBOPbI 

KJ Newsse | 7lO: || gio). | aa? | a |) 2a 

NaJ | KJ 100") 740° F “O80 12071 430 

KBr | NaBr | 768 | 770 | 670 98 | 4100 

Nal ol Nabe | 700 |) 600 "640 60 | 430 


LiCl | NaBr | 600 | 770 | 520 80 | 250 
‘LiCl | NaJ 600 | 700 | 470 | 130 | 230 
LiCl | KF 600 | 980 | 560 40 | 420 
Nabr | KF 770 | 980 | 648 | 122 | 332 
NaJ | KBr 700 | 768 | 580 | 420 | 188 
LiCl | KBr 600 | 768 | 390 | 210 | 378 
LiCl] | KJ G00 | TiO ain 440 eet COe een 
LiCl | NaF 600 | 995 | 560 40 | 435 
NaJ | KCl {| 700 | 790 | 624 76 | 166 
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HAXOMKMCHHA SBTEKTHYECKMX TOYeK MHOPHX cuctTem. J]ia oO6bACHeEHHA 9TUX ONDbI- 
TOB Oblla wmpeowena (°) rumoresa o 3aBHcCHMOCTH MOJICKYJIAPHbIX B3aH- 
MOMeHCTBHH pa3HOPOAHbIX H OMHOPOMHHIX uacTUIL OT TeMMlepatTypbl. Temmepa- 
Pypa KOHTAKTHOrO MvlaBleHHA f; PaCCMaTpuBaeTcH Kak TemMepatypa, pu 
KOTOPOH MPOWCXOAMT H3MeHeCHHe B MOJIeKYJIAPHOM B3anMoselcrBuu. IIpu t<t, 
mpeocOalaet B3aHMOjelicTBHe OAHOPOHDIX aTOMOB, mpu ft >t,, Haodopot, mpe 
OlalaeT B3aHMOelCTBHe PaSHOPOAHDIX. 

MoxHo novlaraTb, YTO MOAOOHbI Xapakrep MOJI€KYJIAPHbIX B3aHMOMeHCTBHH 
UMeeT MECTO HW Y KPHCTaJIOB, MOryUMX OOpasoBblBaTb TBepAble pacrBoppl. Jia 
NPOBEPKH STOFO ObLIM MOCTABMEHHI OMbITHI CO WeMOUHOrAaONHbIMU KpHuCTaJia- 
Mu. Ilepppre pesysbTaTbl MoyyeHbI Ha NOWMKpUCTadmM4YeCKUX o6pasirax. 
JOpasitsl, IpHBeeHHbIe B COMPMKOCHOBeHHe, HarpeBasluch B THTeNbHO! 
neu. I[pu remmeparype Hu2Ke TeMMeparTypbl M1aBeHUA KaxKNOrO u3 KpucrTas- 
MOB HaOsOLalocb MOABIeHHe XKUAKOCTH. 

OOnapyxeHo (cm. TaOz. 1), 4TO aABeHHe KOHTAKTHOTO TWwlaBeHHa wMeer 
MeCTO H€ TOJIbKO B 9BTEKTHYCCKHX CHCTeMaX, HO HW B CHCTeMaX WeOUHOraJlony- 
HbIX KPHCTaJJIOB, MOFYIHX OOpa30BbIBaTb TBep{ble PacTBOPbl. 

B Rpyro cepHu onmbiroB MpHBOLWIMCb B KOHTAKT OOpasilbl, MpesBapuredb- 
40 HarpeTble 2O TeMMepaTypbl KOHTaKTHOrO MlaBeHua. [IlnaBeHuve HacTynawo 
TOJIbKO B MOMCHT CONPHKOCHOBeHHA OOpa3lloB. STO JaeT OCHOBaHHe CJlelaTb 
3AKJIIOUeCHHe, YTO MpeBapHTebHad Mudppy3uA He OKa3biBaeT 3aMeTHOTO BJIMA- 
Hu Ha TeMMepaTypy KOHTAKTHOrO IaBJIeHHSA. 

PentreHorpatuueckoe HucclIeloBaHve MoKa3asl0, YTO B pe3yJIbTaTe KOHTAKT- 
1OrO MwlaBJIeHHA MOFyT OOpa30BbIBaTbCA KaK IBTeEKTHYeECKHe CTPYKTYPbl, Tak 


Ad TBepjible pacTBOPHI. 
Toctynnto 
WW SOE Weisz 


IHTHPOBAHHAA JIMTEPATYPA 


Ne Oloousen Moen OOO .4l geet 7o9) (1909) 2 ll Sl Coal prannious 
A. Capuuues, JAH, 33, Ne 4 (1941); 58, Ne 9 (1947); 80, Ne 4 (1951) 

Apak in, H. ©. Jl am xo, JIAH, 65, Ne 1 (1949). *M. Xi Daysman 
Pepin y neu mp., KOX, 27, 8.9 (1953). © MoXx. Taryomu any Bell RP yo 
a, KKOX, 27, 3, 704 (1957). *® Tl. A. Capuuues, Mss. Tomck. momMtexH. HHCT. 
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A. T. AHHKHH uf. M. JYPFAUEBA 


ONPEAEJIEHHE YACTOTbI WH TEMMEPATYPbI KPHCTAJIJIM3ALLMH 
HEKOTOPbIX YIJIEBOXOPOJOB B KOJIAUECTBE 1—2 MJI 


(I]pedcmasaexo axademuxom B. A. Kasancxum 30 XI 1957) 


M3 OombuiMHCcTBa ONyOAMKOBaHHBIX paOor MO ONpeseneHMiO YNCTOTH opra- 
HHMYeCKHX COeMMHEHHH MO KPHBbIM KPHCTaIM3alluM uccmeqoBanua Poccuun 
(*,”) ABUIMI0TCA, MO-BHUMOMY, HavOouee TOUHBIMH HW HanOoulee TeopeTuyecKH 060- 
CHOBaHHbIMH. K coxaJIeHHiO, OU€Hb YaCTO BHOBb CHHTeE3HPOBaHHble OpranuyeckHne 
BelLeCTBa MOY4alOTCA B He3HAUHTeJIbHbIX KOMYeCTBaX, H Mero, PoccuHH OKa- 
3bIBaeTCA IIPpaKTHYeCKM He IIPHMeHHMBIM, TaK Kak JIA OMpeleseHuA UMCTOTHI 
MO STOMY MeTOY HY2XHO JOBOJIbHO OO/buIOe KONMYeCTBO BetlecTBa (40—50 mu). 

Oto OOCTOATELCTBO ABHJIOCb MPHYHHOH MOMbITOK YMeHbIUUTh KOJIMYeCTBO 
oOpasila 6e3 HapyLeHHA OCHOBHBIX TpeOoBaHHii Meroga Poccunu. V3 ycnosnit 
MeTofa PoccHHH HaHOoulee CYIleCTBeHHbIM ABJIAeTCA TpeOoBaHue O NosmepxKa- 
HHH TePMOJMHAMHYeCKOrO PaBHOBeCHA Me@XKAY MWUAKOM UW KPUCTasMIMUeCKOH 
cba3aMH BO BpeMA Mpollecca KpUuCTaIIM3alun. 

IIpakruyecku 9TO YCJIOBMe BBINOJHAeTCH MpHMeHeHHeM TepemellMBaHHA 
BellleCTBa, B OOJIbINMHCTBe CJly¥aeB MocpeAcTBOM OObIMHOH Melwladku. STO ye- 


-JlOBHe 3aTpyAHAeT YMeHbIeHHe KOMYeCTBa BellecTBa. Bp clelaH pA Mo- 


MIbITOK B 9TOM HallpaBJIeHHH, HavOOJee Cepbe3HOH H3 KOTOPbIX ABJIAeTCA, T0- 
BuyuMomy, padora IlemKosa (?), KOTOpbi, H3MeCHHB KOHCTPYKUHIO MellaJKH 
PoccHHu HM MIpHMeHHB BMeCTO TepMOMeTPa CONPOTHBJIEHHA TepMONapy Melb — 
KOHCTAHTaH, YMeHbIIH OObeM OOpasiia Wo 7—8 MJ HM NOUN KPUBble KPHCTaJ- 
JIM3alWH BelllecTBa C TOUHOCTHIO Jo + 0,01°. 

B copmecrHoi pa6ore [lemxkopa c Tusuyeenbim u lOranopon (*) 00bem 06- 
pa3ila yMeHbIUeH JO 3,5 MJ, HO MellaJIKy B 9TOM CJlyuae 3aMeHAJIa BCTaBJeHHaA 
BHYTPb PeaKUMOHHOrO cocyla pellieTKkKa H3 KpaCHOH MeAM JIA BbIPABHHBaHUA 
TeMIMepaTY PHbIX TpaHeHTOB, YTO ABJIACTCA YXYAUWEHHbIM 3AMeHHTEJIEM MELA KU. 

B psme paOor Apyrux ucciieqopateseH, MbITaBLIHXCA YMeCHbIUNTb KOIMYE- 
CTBO HCCJIelyeMOoro BellleCTBa, OTCYTCTBYeT IIPHMeHeHHe MepeMeluMBaHUA Be- 
ulecTBa (°), 4TO Hapyiiaer ycmoBue PoccwHH u JelaerT HeONpaBaHHbIM MIpH- 
MeHeHHe ero MeTOfla pacuerta. 

Hawa pa6ora mocBaujeHa MOMbITKe aJibHeHWero YMeHbINeHHA BeJIHYHHbI 
oOpasia to 1—2 ma 6e3 HapywieHua ycuoBHaA PoccuHu 0 TepMOAMHAMHUeCKOM 
PaBHOBecHH MexKY KPUCTasaMH HW YKUAKOCTHIO BO BPeMA KPHCTAMsAHH. 


OTo WOCTHraeTcA YMeHbINeHHeEM PeaKILHOHHOTO Cocya Hu HeEKOTOPbIM H3MeHCHHEM 


KOHCTPyYKUMH MellaJKH. 

TIpocrefimmaa mewasmKka PoccuHu mpefcraBsser coOoK HUXPOMOBYy}!0 MIpOBO- 
NOKY, 3aKpyueHHyIO C OMHOTO KOHUa B Bue cnupau (7). Takad Melaka He 
NOLXOLUT LWIA paOorbl C MaJIbIMH KOJIMUeCTBAMH BelllecTBa, TaK KaK 3a30P Me2K- 


Ty uexJIoM TepMoliapbl H BHYTPeHHHMH CTCHKaMu peakIMOHHOrO cocya NOJLy- 


yaeTCH OYCHb M@JICHbKHM, HM BeleCTBO Ppa3Ma3blBaeTCH MO CTeHKaM cCocyda. 
B pesyJibrate 9TOro crali TepMomapbl BO BpeMA KPHCTaJWIM3alNN BellecTBa Ha- 
XOMUTCA He B BellecTBe, a B OOPAasOBaBUleHCA BOSAYINHOM MpOCJOMKe MerxKy 
CTeHKaMH UexXJla TepMOMapbl H Ppa3Ma3aHHbIM MO CTeHKaM COCYyfa BelleCTBOM 
MU TepMonapa H3Mepser TemMMepaTypy STOM BOSAYIWHOM MpOCONKH, a He HCCwe- 
Wyemoro BelllecTBa, YTO MPHBOAUT K UCKaKeHHIO PesyJIbTATOB. 
B jaHHolt paOore HaMH HCMOJIb3YyIOTCA MellaIKN JBYX BUOB. B ofHux culy- 
72. 932 


yanX Melaka mpescrapsaer COOOH HUXPOMOBYIO MpoBOMOKYy, C OAHOTO KOHIA | 


COrHYTYIO B 3aMKHYTOe KOJbUO M0 AHamerpy peakiMonHOro cocyfa (puc. 1a), 


B JIpyruX — K KOJIbILyY HHXPOMOBOM MPOBOJOKM MpHNanBalorca TPM OTPOCTKa | 
43 TOPO %Ke HAXPOMa Ha PaBHOM paccTOAHMM Apyr oT Apyra (puc. 16), koropbie 


WM MepeMeLlIMBaloT BeleCTBO. 

Melaka IpHBOAUTCA B ABH2KeHHe MOTOPOM HM ABuraeTCH BePTHKaJIbHO C 
amnauryqoH 20—25 mm u co cKopocTp1o 60—85 ABHxKeHHH B MHHYTY. ; 

B ocHOBHOM CxXeMa H3MepeHH OcTaeTCA TOM %Ke, UTO M ONMCaHHAaA B MepBOU 
paOore (°). Temnepatypa KpucTaJM3alHH U3MepsxAeTCH Me/ib-KOHCTaHTaHOBOH 
TepMonapol, rpalyHpOBaHHOH M0 9TaJIOHHOMY 
TepMOMeTpy compoTHBJieHHA. Tepmomapa, B 
OTJIM4UMe OT pexHel, H38ProTaBJIHBaeTCH U3 
6omee TOHKHX MpoBpomoueK (*), MWamMeTpOM 
mpumMepHo 0,05 mM, HM MOMelaeTca B CTeKJIAH- 
Hb YeXOJI C BHEINHMM WMaMeTpoM 2,0 MM. Tak 
KaK 4eXOJI H3-3a MaJlOro JMaMeTpa CPpaBHUTeJb- 
HO XpyMOK, CuleyeT XOPOWMOMCHTPHPOBAaTb Tep- 
Monapy, 4YTOObI ee He KaCaslacb MellaJIKka BO 
BpeMa” MepemeiiMBaHHaA. Jia STOTO peakILHOH- 
HbIM COCY M3FOTOBJAIOT TAKMM, UYTOObI Bepx- 
HAA YaCTb ero Oblia WuMpe, YeEM HWKHAA, rye 
HaXOUTCA uccemyemoe BellecTBo (puc. | @). 
B BepXHeH uacTH cocyla HaXxOJATCA WeHTpH- 
pylouad mpoOka HW KpemieHve TepMOlapbl B 
mpo6Ke, 3akKpbiBarouleH cocy C BeleCTBOM. 
IIpu paOore c BellecTBaMH, KPHCTaJIJIM3yt0- 
IMMucH pH TemMepatypax or —6d Jo 
—140°, koryja xJIaqoareHTOM SABJIAeTCA *KUI- 
KHH a30T, B pyOallike peaKWMOHHOrO cocysla 
WWI S3aMeWICHHNA CKOPOCTH OXJIaxKLeHHA CO- 

a 6 ? 3faerca BakyyM 102—10°? mm pr. ct. 

Pact 4 KpuBble KpHcTalIM3alwH aBTOMaTHueCcKH 

3allucblBaloTrca c TOUHOcTHIO +- 0,05° Ha weH- 

Te PeKOHCrpyMpoOBaHHOro CaMOMMyuero NoreniMomerpa SIITI-09 (8), koroppiit 

CY KUT HYJJIb-MpHOOPOM K HH3KOOMHOMy mMoreHituomerpy IIMC-48, Komnen- 

CHPYlOUleMy UacTb AC, pasBUBaemylo TepMOMapoH JO 3amucHw KPUBOH Ha CaMo- 
MucCHe WH H3MepAIOUeMy TepMO9IC B HYKHOM TOUKe KPHBO!. 

Mi3-3a masloro KOuIM4ecTBa uCcCJekyemoro BellecTBa MWioulalKa Ha KPHBOli 
momy4aerca HeOObINIOM HM MO32TOMy HeyOOHO Aa BbIYMcMeHMH. JLna momny- 
YeHHA XOPOWeH KPHBOM HeOOXOAHMO YBeJIMYMBAaTh CKOPOCTh JBYOKeHUA Ma- 
rpaMMHOH JICHTbI CaMONMCIa B Ba-TpH pa3a MO CpaBHeHHIO C TOM, KOTOPas HC- 
MOIb3OBaIaCb IPH 3aNHCH KPHBbIX Cc OOpa3ilamu B KOMYecTBe 7—10 ma. Tak, 
AIA H-OKTAHaA CKOPOCTb JICHTbI MpHuwIoch yBetuuuTb oT 180 go 360 mM/gac 
NpH YMcHbileHHH OObeMa uCCeLyemoro OOpasita or 10 yo 1,5 ma. [na w-ren- 
Tana —or 180 go 720 mM/uac. 

KomuuecrBo MpuMecelt B BellecTBe HM ero TeMMepatypa KpUuCTaNMMsallMH pH 
YCOBHM MOMHOrO OTCyTCrB4A MpHMeceH OMpesemtatorca NO topmMywamM, LaHHbIM 
B paOorax Poccuuu (*,°,'°). [Ipocreitmaa u3 unx (°): 


N, = A(ts,— ty), (1) 


rae N, — KoM4ecTBO MpHMecH B MOJI. Jouax, A — KpnMocKonMuecKad KOH- 
craHTa, ¢;,— TeMMeparypa KpHucTamM3aiMu a6comoTHO uNCToro§ BellLecTBAa 


(Tr. €. IPH ycnoBuu MOMHOrO OTcyTcTBMA MpuMecn), ty— TeMMlepatypa KpucTai- 
JIM3alWW MCXOMHOTO OOpa3ziia U 


ps lpi (bpceatr J} (2) 


rae t, — TemiepaTypa KDPHCTalM3alluH MCXOAHOFO BellecTBa B TO TOKE 
KPHBOH, B KOTOPOH YKe 3aKPHCTAJIM30BaaCb MOJOBMHA BelLeCTBA. 
Kpuockonuyeckant KoHcTaHta A onpeenserca H3MepeHHeM TMOHWKeHHA 


HOU 


K Gakyym. 
yemanogke~_ * 


940 


_TeMlepaTypbl 3aMep3aHuA MCXOAHOTO OCOpasila B pesyJbTaTe MpHOaBseHHA K 
HeMy HSMePpeHHOPO KOMMYECTBA NOLXOMAMeH UCKYCCTBeHHOH Mpumecn (°), TaKoli, 
YTOOHI NOWYYeHHbIM pacrBop No_yHHAICH sakoHy Paysia. Torga umeer mecto 

clelyroljee COOTHOUIeHHEe: 


= 
W3 (1+ 42 Ni) 
eee a 
=. / 
| ae (3) 
rye t, — ener pa KPHCTaJIIH3alHH UCXORHOrO OOpasia c HCKyCCTBeHHOM 
mpumecbio, Ny, — uckyCcTBeHHaA MpHMeCb B MOU. JlOuAX. 

OnncaHHbIM MeTOJOM ObLIM HCCAeELOBaHb! MAT yrleBOOpooB: H-rekcaH*, 
H-TelTaH, H-OKTaH, MeTHJILMKIONeHTaH **, 2,5-numMerusrekcan.*** B KonNUe- 
cTBe 1,2—2 ma. Ja Bcex BellecTB ObWIH OMpeyeeHb! KOmMUeCTBO mpumeceh , 
TeMMlepaTypa KPHCTaJIM3alNH MCXOLHOFO OOpasila MH BbMNCIeHad U3 9KCMepu- 
MCHTaJIbHbIX JaHHbIX TeMMepaTypa KpHcTaIM3allun abcomoTHO uMCTOrO Be- 
uecTBa. [lopropHocTb KPHBBIX KPHCTaJJH3alUU AH-TeKcaHa, N-rellraHa, H-OKTaHa 
MH 2,5-QuMeTHireKcaHa coctaBiser -+ 0,05°, MerumuKsonentana + 0,1°. 
IlouyueHHble pe3yJIbTaTbl cBeseHbI B Tabu. |. — 

Ta6Onauna 1 


A, MOJ. on. /rpay T-pa 3amep3., °C Konmiccwe 
BeujecTBo eae BAO RHOES adc. 4HCTO pi psoiad 
A. | AawHbIe | yannpie| oOpasita : ces Mos.% (fanHble 
Bettas) Mot SOS (?) (qanubie TauHble JaHHble aBTOPOB) 
Boe aBTopos) | aBTOpoB (?) 

La a ee 0,0495) — 95,63} — 95,30|— 95,347 4,60 
x-lentau ‘ , 0004 — 90,98} — 90,57 2,05 
ft 10,0 | 0,050 0,0507) __ 91700! — 90,58|— 99610) 5°49 
H-OKTaH ; , 0944 — 96,94] — 56,73 1,15 
b 8,0 | 0,050 0,0031) 56,97 | 56,7319? /99| 4,20 
,0-AMMeTHJIrekcaH 2, 0,0477 == Oil al ORO 
4 510 | 0,0480 |°:94671_ 91738] — 91/90 |— 941200) - 9’ a6 
€THIMMKJIONCHTAH Ae 5 0,0455 —142,65 | —142,43 1,00 
6,0 | 00454 |??9488| 449’ gg | —149'46| 142,459] 409 


J{a MpoBepKH HW CpaBHeHHA NapasieIbHO UCCIeOBaJIMCb Te Ke OOPasiibl 
MepeYHCJICEHHbIX BelLeCTB B KOHYecTBe 6—I10 mu. PacxowKJeHHA pe3ybTAaTOB, 
MOJIYYeHHbIX Mmpu pabore c 1,2—2 u 6—10 mu cOpasila, He MpeBbIMaoT OWIMOKY 
onbira. Hamm jaHHble 0 BeJIMUMHaX TeMMepaTyp KPHCTaIH3aluH aOcoOTHO 
YMCTHIX BellLeCTB H KPHOCKOMNMYeCKUX KOHCTAHTAaX HCCJIeEAYeMbIX BeMeCTB Kak JIA 
oOpa3i0B B komuyectBe 1,2—2 ma, Tak 4 Win OOpasyoB B KOMYecTBe 6—10 ma 
WM JaHHble O TeMMepaTypax KPUHCTaJJIM3alHN aOCOJIOTHO YHCTHIX BelleCTB UM KPH- 
OCKOMHYeCKHX KOHCTaHTaX JIA 9THX Ke BeulecTB(*?), B Mpesewax yKa3aHHoH 
TOUHOCTH XOPOLIO COBMafaoT Cc WaHHbIMu (TAO. 1). 

TakuM O6pa30M, MOKa3aHa BOSMOKHOCTb OMpeflesIeHHA UAMCTOTbI OpraHnye- 
CKHX BellecTB B KOMYuecTBe 1—2 Mu. 

Mockosckuli rocyapCTBeHHbIi yHUBepCuTeT Tlocrynu10 

um. M. B. Jlomonocosa 25 XI 1957 
LUTHPOBAHHAA JIMTEPATYPA 

pwd Mair, A R. Glasgow, F. D. Rossini.) Res, Nat. Bur. Stand, 
Ber Ne 6, “591 (1941), 2 F: DD. Rossini, B. J. Mair, “A. J. Sie edi lehide 
rocarbons from Petroleum, Ne 121, 239 (1953). *B. Tl. Temkos, K®X, 20, Ne 8, 
833 (1946). 4M. . Tuauuees, B. Il. NMemxos,C. A. lOranosa, DKypH, 
anan. xum., 4, Ne 4, 298 (1949). ®& L. T. Carleton, Anal. Chem., 27, 845 (1955). 
¢A, T. Anuxun, A.W. Tepacumos, IT. M. Jlyrayepa, H.H. Ko xes-. 
HukKos, JAH, 110, Ne 4, 567 (1956). *? A. T. AnuKkun, K®X, 30, Ne 3, 685 (1956), 
®H, H. Koxesuuxkos, KX, 30, Ne 6, 1392 (1956). ® A. R. Glosgow. 
A. J. Streiff, F. D. Rossini, J. Res. Nat. Bur. Stand., 35, Ne 5, 355 (1945). 
10 F. D. Rossini, ibid., 32, Ne 6, 197 (1944). 


* Tlonyuen ot M. B. Typosolt, Mockosckui yHupepcurer. 
** Tlonyuen or A. ®. Ilnats, Mucratyt opranmueckoli xumuu AH CCCR. 
*#*%* Tlonyuen ot A. JI. JIM6epmana, UuctutyT oprannueckolt XAMHM Ald <GCCP,, 
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HM. H. KOPHHJIOB u 1. B. BYABEPE 


THMbl AHATPAMM COCTOAHHA TPOHHbIX CHCTEM HA OCHOBE 
THTAHA 
(IIpedcmaeaeno axademuxom H. H. Yepuaecoim 11 X 1957) 


YcraHoBseHHbIi paHee XapaKTep XMMMYeCKOrO B3aHMOeHCTBUA THTaHa 
B JBOMHBIX CucTemax (1 °) ABJIMeTCA CIPpaBeVIMBbIM H WIA pacCMOTpeHHA CJIyuaA 
OJHOBPeMeHHOPO B3aHMOAeHCTBUA THTaHa C ABYMA U OOJIbIIMM UHCJIOM KOMIIO- 
HeHTOB. XHMMYeCKad MpHpoOfa BCTYMAaIOWIHX B PeaKILMI0 9JIEMeCHTOB, UX MOJIO- 


*KeHHe B MepHOAHuecKON CHCTeMe, COOTHOWIeHHe aTOMHbIX pasMyCOB HM THI KpH- | 
CTaJWIMYeCKOH pellleTKH, KaK ObWIO MOKa3aHO AVIA THTAHOBBbIX CIaBOB, HaXOMAT | 
cBoe OTpaxKeHue Ha MarpaMMaXx COCTOAHHS ABOMHbIX cucTtem (1,°). HecomHeHHO | 


YTO 3TH Ke (haKTOPb! JOMKHbI OMpeMeATh XapakTep B3aHMOJeHCTBHA THTAaHAa 
B TPOHHBIX MeTaJIIMYeCKHX CHCTeMaX, a CJIeQOBaTeJIbHO, MH THN WMarpaMM Cco- 
CTOAHHA TPOMHbIX CHCTeM Ha eFO OCHOBEe. 

V3 BblitienepeuncJIeHHbIX MOORKeHUH, C yYeTOM MarpaMM COCTOAHHA JBOH- 


HbIX CHCTe€M, MO?2KHO MNOKa3aTb o6 pa3s0BaHHe CJIeEMYIOULNX THMOB WHarpaMM CO- | 


CTOAHHA TPOMHbIX CHCTeM Ha OCHOBe THTAaHa. 

1. J{uarpamMa cocToAHUA TPOHHOH CHCTeMbI C HelpepbIBHbIMH TBep]bIMH 
pacTBopamu «- uw $-MoquduKallH THTAHa MOXKET MMCTb MECTO IPH OMHOBPeMeHHOM 
B3aMMOJeHCTBUM C THTAHOM ero aHaJlOroB — WHpKOHHA Hu radHua. Kak u3Be- 
CTHO, 3TH 9JIemeHTbI IV rpynnbl uMeloT Tak2Ke [Be aslloTpomMyecKHe MOJNGu- 
Kalluw — «- vw B-, aHalOrM4yHble MOAMUKAaWMAM THTaHa, YTO MPHBOAMT K OO- 
pa30BaHHlo B JBOMHbIX cucremax Ti—Zr, Zr—Hf u Ti—Hf[ Henpeppipubix TBep- 
WbIX pacTBOPOSB Kak «-, Tak H B-MOsuduKAalMu. OKCNePpHMeHTAJIbHO 9Ta TPOMHaA 
cHCTeMa He H3yy¥eHa, HO MO XapakTepy B3aHMOJeHCTBUA B COOTBETCTBYIOULUX 
JBOHHBIX CHCcTeMaxX JMarpaMMy COCTOAHHA TpoHHOH cucTrembl Ti—Zr—Hf mo- 
XKHO l1peCTaBHTb B TOM BUJe, KaK 9TO MOKa3aHoO Ha prc. |. Ova aABsIAeTCA eMH- 
CTBeHHOM CHCTeMOl 3TOrO THMA. 

2. JvarpamMMa COCTOAHHA TPOMHOM CHCTeMbI C HelMpepbIBHbIMH TBepJbIMH 
pactBopamu §$-THTaHa W OrpaHHYeHHbIMH TBepJbIMH PacTBOPpaMH «-THTaHa 
(puc. 2) Moxer ObITbh NOyyYeHa MPH OMHOBPeMeHHOM B3aHMOeliCTBUM THTaHa 
C JNOObIMH ABYMA M3 Yerbipex metasoB V u VI rpyum mepHoquueckol CHCTeMbI 
V, Nb, Ta u Mo. Yxa3aHuble 9leMeHTb! UMelOT HeOOUIbINOe (0 OTHOMeHHIO K TH- 
TaHy) pa3IM4¥Me ATOMHBIX pajMycoB HM KpHcTasIM4eCcKyIO PellieTKy, H3OMOpcp- 
Hy!0 C pellerKoH P-ruraHa. K sTomy THMy OTHOCATCA BCero MleCcTh TPOMHbIX 
AuarpaMM COCTOAHHA Ha OCHOBe THTaHa C NePpe4HCJICHHbIMH BbIMe UeTbIPbMA 
3JleMeHTaMH. B HacTosiee BpeMA UCCIeMOBaHO JIMUIb Be CHCTeMbI 9TOFO THI: 
Ti—Nb—Mo, Ti—V—Nb (°). 

3. I[varpamMa COCTOAHHA C SBTEKTOHAHDIM MpeBpallleHHeM CIaBOB, OorarTbix 
THTaHOM, BOSHHKaeT Mp B3aMMOMeHCTBUM THTAHa C 3JIeEMeHTaMM, CHM KalOuLMMu 
Temllepatypy ero MOMMOpHOrO NpeBpallleHHA MU BbISbIBAIONLHMH SBTeKTOHI- 
HbIM pacnal B-aspl. Takumu 9lemMeHTamu aBssaiorca: H, Cu, Ag, Au, Pb, Si, 
Cr, W, U, Mn, Fe, Co u meranmbl naaTuHoBol rpynmbl — Bcero 16 91emMeHTOB. 

OTH auleMenTbI pacnonaraiores BI, IV, VI, VII u VII rpynmax nepnogn- 
YeCKOH CHCTeMbI u OOpasyior c «- u $-MOAMpuKaLHAMU THTAaHa He TOKO orpa- 
HHYeHHble, TBepAble pacTBOPbI, HO M MeTadMMYecKHe coemuHeHuA. Hanne 
MOQOOHDIX COeMHeHHH B COOTBETCTBYIONLAX [BOM HbIX CHCTeMaX NO3BONAeT MPOH3- 
BOAMTb TPHaHryJIAWMIO B TPOMHbIX CHCTeMaX H HCCJIEOBATh CaMOCTOATeJIbHO 
BTOPHYHble TPOHHbIe CHCTeMbI C THTAHOM. 
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O6ului BUA WMarpamMbl co 
CTOAHHA 3-ro THMa MpescraBseH Ha puc. 3 
NOWOOHbIX cucrem Oyxer 120. Sto cucrempi TiCh= Be, TM Co af a om, 


2230 ° 


HS 


Puc. 1. Tpotuaa cucrema c HempeppiB- Puc. 2. Tpotinaa cucrema c 
HBIMH TBEPABIMH PacTBOpaMH a- Hu B-TH- HeEMPePBbIBHBIMH TBEPAbIMH pa- 
T 
aHa CTBopaMy $-THTaHa M OrpaHH- 


YUeCHHBIMH -THTaHa 


TiA 
Puc. 3. Tpolivad cucTemMa C 9BTeKTOHHBIM Puc. 4. TpoltHaa cucrema c mepute- 
peppalleHvem KTOHJHBIM IpeppalijeHvem 


4. J\uarpamma cocToaHUA C MepHTeKTHYeCKHM M NePpuTeKTOMAHbIM THMOM 
MpeBpalleHHA ClaBOB, Oorarblx THTaHOM, MosywaeTcaA MPM CTO OAHOBPeMeH- 
HOM B3aHMOsleliCTBUH C 3JIeMeCHTaMH, MOBBIIMAaIOUMMH TeMMepaTypy M1aBJIeHHA 
M MloMMOpHOTO MpeBpawieHuA THTaHAa (C, N, O) uu c suleMeHTaMH, CHH2Kal0- 
UIMMM TeMilepaTypy MWlaBJieHuA, HO NOBDbIWAIOWIMMU TemMIepaTy Py TOJIHMOpcp- 
Horo mpespamjenua TuTaHa (Al, B, Ge, Sn). Tun quarpamm cocrosnua c nos06- 
HbIM XapakTepOM B3aHMOJeHCTBHA KOMMOHEHTOB Mpefcrapsen Ha Puc. 4, Bceero 
cuctem 3Toro Tuna 21. 9ro cucremp! Ti—C—N, Ti—Al—Sn u ap. 

5. Vlareii Tum fuarpaMM COCTOAHHA TPOHHbIX CHCTeM OTBedaeT C/yuaro, 
KOrla OMMH M3 KOMMOHeHTOB OOpasyerT Cc «- u B- THTAHOM HempepbIBHbIM PAL 
TBeEPAbIX PaCTBOPOB, a BTOpoi — HeMpepbIBHble TBEpAble PAaCTBOPH! TOJIPKO C 
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8-THTaHOM HM OFpaHH4eHHble C %-THTAHOM, T. €. HMeeT MeCTO COYeTaHHe JKBOH HbIX 
juarpamm l-ro u 2-ro tTumos(!). Takumi cHcTemMaMu, Hallpumep, OyyT: 
Ti—Zr—V u Ti—Zr—Nb. O6mee uucno tpotHbix cucTrem 9Toro THA 8. 

6. Ulecroit tum uarpaMM COCTOAHHA TPOMHbIX CHCTeM BOSHHKaeT B pesy- 
JIbTare CoveTaHHA JBOHHbIX WMarpamm l-ro uw 3-ro THNOB, T. e. Kora OHH | 


M3 KOMIOHeHTOB OOpasyeT C &- H B-THTAHOM HelIpepbIBHble TBepAble PpacTBOPbI, fF 
a BTOpOl CHuxKaeT TeMMepaTypy NOMMOpHOrO MpeBpallleHHA THTaHa H BbISbI- | 


Bae? 9BTeKTOHAHbI pacnag $-casbl. IIpumep: cucrema Ti—Zr—Cu. Oomee 
UHCO TPpOMHbIX CHcTeM 9TOrO Tua 32. 

7. CebMOM THM MarpaMM COCTOAHHA TPOMHbIX CHCTeM THTAHA HMeeT MECTO, 
KOra OMH H3 KOMMOHeHTOB OOpa3yer Cc «- H B-THTAHOM HellpepbIBHble TBeEp{ble 
pacrBopbl, a BTOPOM MOBbIllaeT TeMMepaTypy NOMMMOpHOTO NpeBpallleHHA 
THTaHa C MocJeqywulelH MepHTeKTHYeCKOH WIM MepHTeKTOMAHOK peaktlvel, 
T. @. coueTaHHe JBOMHBIX QuarpamMm l-ro u 4-ro Tunos. I]pumep: cucTrema 
Ti—Zr—Al. O6mee uucno Takux cucTrem paBHo 14, 

8. BocbMoli THM AHarpaMM COCTOAHHA TPOHHbIX CHCTeM OOpasyercA B pesy- 


JibTaTe CO“eTAHHA ABOMHBIX AMarpamM 2-ro u 3-ro THMOB, T. e. KOra OHH U3 — 


KOMMOHeHTOB OOpa3yer TOJIbKO C 8-THTAHOM HelipepbIBHble TBepble PacTBOpHl, 


a BTOPO CHM2KaeT TeMMepaTypy NOJMMOpMHOLO MpeBpalleHHA THTAHA H BbI3bIBAaeT | 


3BTeKTOMAHbIA pacnay 8-cba3p. [Ipumep: cuctemp! Ti—V—Cu nu Ap. Oomee unc- 
JIO STHX CHCTeM paBHO 64. 

9. Jleparpit Tum QuarpaMM COCTOAHHA TPOHHbIX CHCTeM OTBeYaeT CJIYUAaIO 
coueTaHHA JBOHHBIX cucTeM 2-ro HW 4-ro THMOB, T. e. KOPa OHH U3 KOMINOHEH- 
TOB OOpa3yeT TOJbKO C 8-THTAHOM HelIpepbIBHble TBepAble pacTBOpbl, a BTOpoH 
NOBbIMaeT TeMMepaTypy MOMMOp*HOrO NpeBpallleHuaA THTaHa C NMocueLyrioulen 
MePpHTeKTHYeCKOH JIM MePHTeKTOMAHOK peakuwel. Crojla OTHOCHTCA cHucTeMa 
Ti—Mo—Al, Ti—V—AI u ap. OOmee uncn0 cuctem 9Toro THNAa 28. 

10. Jlecarpii Tun JuarpamMM COCTOAHHA TPOMHbIX CuCTeM COpasyercs B pe- 
3YJIbTaTe COUeTAHHA JBOMHBIX JMarpamm 3-ro u 4-ro THMOB, T. e. Kora OHH 
M3 KOMIOHeCHTOB CHH2KaeT TeMMepaTypy MoMMMOpdHOrO NpeBpawleHvA THTaHa 
WM BbISbIBAeT IBTEKTOHANbIM pacnay B-a3bl, a BTOPOH, HaCOOpoT, NOBbIWAeT TeM- 
NepaTtypy nNowuMopduHoro MpeppalleHuA THTaHa, MPHBOAA K NepHTeKTHYeCKHM 
WIM MepHTeKTOHAHbIM peakuusam. IIpumep: cucrema Ti—Cu—Al]l. O6mee unciio 
Takux cuctem 112. 

PaccmorpeHHble THMbI JMarpaMM COCTOAHHA OXBaTHIBAIOT BCe BUAbI B3AHMOIeH- 
CTBHA THTaHa B TPOMHbIX CHCTeMaX Ha eFO OCHOBe. OKCMePHMEHTAJIbHbIe UCCIIe- 
JOBaHHA HEKOTOPHIX TPOMHBIX THTAHOBbIX Cuctem (* *) noATBep2xk aor UpaBHub- 
HOCTb H3JIOXKeHHOH BbIMe KaccupuKkallun. ) 

IIpupeyenuble BbILe IPHMepb!l OCHOBHDIX THNOB JMarpaMM COCTOAHUA TDpoli- 
HbIX CHCTeM Ha OCHOBe THTaHa HMeIOT Ba*KHOe 3HaYeHHe. OHH NO3BOMAIOT OPH- 
CHTHPOBATh MCCHeMOBaTeeH MPH MOCTaHOBKe 3aauH UM BbIOOpe KOHKPeTHbIX 
TPOHHBIX CHCTeM JIA IKCMePHMeHTAIbHOrO H3y4eHHA, a Take MpelcraBuTb 
B OOmleM Bue XapakTep B3aMMOJeHCTBUA SeMeHTOB B BbIOpaHHOl TpolHoli 
cucTeme. OTH THMbl WMarpaMM COCTOAHMA [alOT BO3MOXKHOCTh 3apaHee 3aya- 
BaTbCA IeIbIO MOJYYCHUA KOHKPeTHbIX COCTABOB TPOMHbIX THTAHOBbIX CIWaBOB 
C TOH HIM HHOH CTpyKTypoH. 

B coorBercTBHH C 3a,aBaeMbIM COCTABOM HM CTPYKTYPOM MOXKHO paccuHTbIBaTB 
Ha MouyueHHe onpeeseHHbIX CH3HKO-XMMHUeCKHX HM MeXaHHUeCKUX CBOLICTB 
CI1aBOB Ha OCHOBe TPOHHbIX CHCTeM, T. e. PelllaTb 3aayy MOyYeHUA TPOHHbIX 
CIIaBOB THTaHa C 38apaHee 3a]aHHbIMH CBOHCTBaMH. 


VUuctutyt metammyprun um. A. A. Baiixopa Tlocrynuto 
Akaylemuu Hayk CCCP 1 Xe 1957 
IHTHPOBAHHAA JIATEPATYPA 
1H. HW. Kopuua os, JAH, 91, 549 (1954). 2D. McPherson, M. Hansen 
Zs. Metallkunde, 45, 76 (1954) %U. H. Ko pHustos, Il. B. Byg6epr, Ven. XH 
Muu, 25, 1474 (1956). *W. H. Kopuuaos, P. C. Mouasnxosa, Tes. 20K. na 
Copel. MO AHarpaMMaM COCTOAHHA MeTaqMyeckHx cuctem, H3y. AH CCCP, 1957, crp. 90. 
°B. H. Epemeuxko, Tutanuerocnaasy, 1955. °C. PL. Paasy rors BYR, Move 
4auHoOBa, J[MarpaMMbl COCTOAHHA CWIaBOB TuTaHa, 1954, ; 
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floxnagn Akayemun wayx CCCP 
1958, Tom 119, Ni 5 


XHMUA 


Akayemuk | H. H. HASAPOB],B. ®. KY4EPOB, B. M. AHJ]PEEB u Lf. M. CEPAJIb 


CTEPEOXHMHS JMEHOBOH KOHJIEHCALMNM 1-x-AWETOKCHBHHUUI- 
A’-UMKJIOPEKCEHA C MAJIEHHOBbIM AHIPHJPHOM 


Kak OblWIO0 NOKa3aHO B OXHOM U3 NpesbIyuHX CoobuleHuii (1), KOHNeHcalua 
1-«-atlerokcuBuHu-Al-1ukjoreKkceHa C MAJICHHOBbIM aHIM{pHJOM B KHMALLeM 
OeH30Ne JaeT KUAKHH altyKT I, MpH oMmblweHHU KOTOpOrO BOOM C BbIXOLOM 
no 85% oGpasyerca MHAuBUAyanbHad auTu-Wuc-4-aleroKcn-A*oxKramuH-1,2- 
MukapOouopaa Kucnota IJ. Ee Kondurypatusa Opa JoKasaha MpeBpaleHHem 
B TpaHc-aHTH-lnc-4-Ketokucuiory II], qapmyio mpu BoccraHoBsmeHHH nO Kuem- 
MeHCeHY H3BeCTHYIO TPaHC-aHTH-WHC-ekamHH-!,2-luKap6oHopyio Kucsory IV. 


CH,COO\ coy CH ;COO~ COOH OS —COOH —COOH 
st COOH COOH —COOH 
F Ul ul \V 


Ha OCHOBaHHH STHX JaHHbIX Obl CJeaH BbIBOX O TOM, 4TO COpasyroulHicsa 
*KUAKUH aliyxKr | umeer aHTH-WMC-KOH*UrYypalluio MW YTO AHeHOBA KOHJeHCallus 
B 9THX YCJOBHAX MPOHCXOLUT B OCHOBHOM INPOTHB IIpaBMJia HaKOMJIeHHA HeHa- 
cbijeHHOcTH. Bosee nofpo6Hoe uccleqoBaHve NOKas3aJl0, YTO KUAKHA aDAyKT 
I He ABJIAeCTCA HHAHBUAYAaJIbHbIM H COJepKUT HEOOMbWIOe KOMMYeCTBO H30Mep- 
HOrO CHH-WHc-4-allekTOKcH-aHruspuga V, KoTopbit yaiocb HeaBHO MoJly- 
4UTb aHTIMMCKHM XUMMKaM (7) IpH KoHeHcaluu 1-a-allerokcuBuHua-Al-WHK- 
wlorekceHa C MaJICHHOBbIM aHTHApHAOM IipH KOMHAaTHOM Temlepatype. OKa3a- 
JIOCb, 4TO MPH KHCJIOTHOM OMbNWICHHM KPHCTaJJIMYeCKOH CMeCH, OCTalollelca 
Hlocyie BbINeeHHA aHTH-WuC-4-alleroKcuKucsorbl I], c BpIxozom 8% yyaerca 
HOWYYHTbh H3OMepHY10 TpaHc-cuH-Wuc-4-Keroxucnoty VI c tT. na. 177—178°, 
OXapaKTepH30BaHHy!0 B Bue KpucTaduyeckoro Auspupa VII. Sror Auadup 
JIeFKO H30MePH3yeTCA MeTHJATOM HaTPHA B M3BeCTHbIM TpaHC-aHTH-TpaHc-4-Ke- 
ronusdup 1X (1) u mpu BoccraHoBsenuu mo Knemmency JlaeT onMcaHHyt0 paHee 
?paHc-CHH-MC-ekamuu-1,2-—uKap6oHoByio KucsoTy X (°*). 

Sra %Ke TpaHc-cuH-Wuc-4-KetoKucnoTa VI c Bbixonom Zo 10—15% moxer 
6bITb BbIeeHa H H3 MpOLYKTOB KHCJOTHOFO OMbIJICHHA HHAMBUAYasbHOW aHTH- 
wnc-4-anerokcukucuornl I] .Tlocaequui dbakT oKa3aJICA JOCTATOUHO HEO*KU]aHHbIM 
HW CBUJeTeJIbCTBYeT O TOM, UTO JIH6OO HCXOMHAaA AHTH-WNC-4-alleToKcukucyiora IT He 
BNOIHe HHAMBUAYabHa, HOO OMbIJIeHHe 9MOaleTaTHOM Tpyunbl He ABJIAeTCH 
crepeocneluuyHpim. Tlockoubky WHIMBULYa/IbHOCTh aHTH-WuC-4-alleTOKCHKH- 
cnoTbi II, mo-BHAHMOMy, He BbISbIBAeT COMHEHHA, TO HaM KaxKeTCA BePOATHbIM 
NOMycTUuTh BTOpoe Mpesnonox*KeHHe, TeM Ooslee, UTO B MHTepaType ONHCAaHb! He- 
KOTOpble CJIyYaH AHOMAJIbHOH H3OMePH3allMH TPH MpeBpallleHHAX WMKJHYCCKUX. 
coequnenuit (*). Ecam JelicrBuTebHO OMbIJieHHe aHTH-UMC-4-alleTOKCHKHCJOTBI 
II mpoucxogur c o6pasopanuem O6oux TpaHc-coetuHenuit (III] u IV), To, yun- 
TbIBAaH BO3MOXKHOCTb TAKOM Ke H3OMEPH3 aN MPH KHCJIOTHOM OMBIJIe€HHH 2KHAKOTO: 
allyKta I, celyer CuHTaTb, YTO COJepKaHve B HEM H3OMePHOFO CHH-IMC-aH- 
ruipuna V, n0-BHXJuMOMy, He MpeBbiuaer 5—6%. 
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Tlonyuenuble Hamu TpaHc-cnH-Wuc-4-KeroKucsora VI u ee musdup VII oKa-} 
3aJIMCb OTJMUHDIMH 10 CBOHM KOHCTAHTaM OT ONMCaHHbIX AHTVIMMCKHMH aBTOpaMu 
(?), uro MoTpeOoBaso cnelHaIbHOrO NOKa3aTeJIbCTBa HX KoHdurypauun. Jia 
3TOM We CHH-IMc-aHrus~pul XI Opi OKMCIeH OCMHeBbIM aHTHAPHAOM, HU NocwJe? 
pa3JIO*KeHHA KOMMIeKCa H OOpaOoTKH MpOAykKTa THAPOKCHJIHPOBaHHA AMa3o- 
MeTaHOM BbieeH acdup wue-riuKona XII, Koncpurypatlua KoTOporo OTBeuaeT) 
IIPHCOeAMHeHHIO OCMHeBOFO aHTHApHa CO CTOPOHbI, MPOTHBOMO/OXHOH Kap-| 
6OKCHJIbHbIM Tpynmam (5). Sror TAHKONb, OarofapxA aKkCHaJIbHOMY PaclloJO- 


co 
O + xO) 


7 \ 
+ 
CHecoes eee CO CO? 
O 
3 1 eee T aa 84-86" 


CH,COO. COOH Os COOH oS —COOH 
COOH COOH COOH 
= + 
Hl Vi 


T.na Lote cae oo | TD a 77 = 178" 
C4 
4 
=coocH,. coocH, °%~~~-coocn, | 
COOCH, -COOCH, COOCH, 
CH,ONa 


Vill 1X ee Vil 


T na 101° T ua 90° T na 94° 
2,4-AnHuTpo enHarnApa30n 2.4- La dy Sie 3 | 


T na 215° T na 179° S O Tas 209° 
| 
“oS —COOCHs — COOH | 
cov® COOCH, —COOH 
1OsOq 
2.CH2N, 
XI Xx 
T.na ae T nw 75> 


OKEHMIO TPeTHUHOM PUAPOKCHJIbHOH TpyMMbl, OKasaJICA CMOCOOHbIM OYeHb JerKO 
erupaTupoBaTbea pH HarpeBaHuu C A-TOMYOJCYIbPOKUCIOTOH HM al mpH 
3TOM OMMCaHHbI BbIle Tpanc-cuH-4-Keroquopup VII. 

TlocKoubKy TakOe MpeBpalleHHe HemocpeACTBeHHO He 3aTparuBaeT WeHTPOB 
acuMMeTpuu mp Cy, Cy u Cy HW MPHBOANT K TPaHC-COUJeHEHUIO IWHKJIOB, TO MOXK- 
HO CUHTAaTb, YTO KeTOIPUp, OOpasyroulMcA Mp 9TOM B KayeCcTBe FlaBHOrO TIpo- 
WyKTa peakilu, JleHCTBUTeJIbHO OOsaaer TpaHC-CMH-WHC-KOHurypallnei, uTo 
ABIACTCA MOCTATOUHO OJHO3HAUHbIM MOATBepxKAeHveM KOHC*Urypallun nowy4en- 
HbIX IPH JMeHOBOM CHHTese 4-KeroKucsorb! VI u ee Auadupa VII. 

Tor (axtT, 4ro KpucrasmuMueckui CHH-lWuc-aHruypul V, nowyueHHblit anr- 
JIMHCKUMHM HCCIeLOBaTeAMH, Nasi MPOLYKTbI OMbIICHUA, OTJIMUHbIe OT OMMCAHHbIX 
HaMH, MOKa3bIBaeT, UYTO OMbIJIeHHe 9TOTO aHruApuya COMpoBorxfaeTca, Moe 


BHAMMOMy, TOO OUHbIMH peakKWHAMH WV3OMepH3allHi, He MO3BOJIMBINHMH BbIAeJIUTb 


39THM AaBTOPaM TPaHC-CHH-Wuc-4-KeTOKHCIOTyY HM ee uspup B MocTraTouHO 
YHCTOM BHJe. 


IQKRCHUCPUAMCHTARLHAA  wacTE 


Bpwemeuue TpauHc-cuH-Uuc-4-KetoRekanun-1,2-n24n- 


KapOoHoBOonH KucaOoTH VIu ee Auadbupa VII. Cmech 108 
*7KUAKOrO aHrHApuya, nowyyeHHoro pH KoHeHcamun 1|-x-aleroKcuBHHHI- 
A*-1HkulorekceHa C MaJICHHOBbIM aHTHApHAOM B KUMIAULeM Oensove (1), un 45 mu 
BOMbI KHMATHAM AO NoHOro pacrBopenus (1O—15 mun.). Bpienmpumiica npu 
MeJJICHHOM OXJIaxKeHuu (Yepes 3 4aca) KpucTamMueckui mpokyKT orbub- 


* Bee sHayeHua TemMepaTypbl MviaBJIeHHA MCIIpaBweHEl. 
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TpoOBau H NoyuMM OT onNcaHHOH panee auTu-Wuec-4-aleroKcuKHcAory I] c 
Seems: 209—211°. 

M3 Marounoro pacrBopa Mpu JambHeliwiem CTOMHUH BbIeTeHO ene 1,2 Tr 
XpucTaiugeckoro mpotykta c T. mm. 150—180°, Koroppili ombituan mytem 
“Kuniavenua c 6 Ma 0,05% comsaHol Kucsorbl, 1 NOJYUeHHbI pacrBop yria- 
‘puBanu ByBoe. [Ipu oxmaxenuu Boifennnocn 0,8 r Tpauc-cHH-luc-KeToleKa- 
/aMH-1,2-qtukapOoHoBoi KucHoTHI VI B Bure Kpucrasorugpata c T. pasa. 136— 
139°, Koroppii noce AByXKpaTHOl KpHCcTataM3aluU u3 BOIbI H BbICYIUMBaHUA 
Ha BOo3sAyXe WaBHTCA Cc pa3sioxKeHHem mpn 142—144°. 


Halineno %: C 55,84; 55,95; H 6,98; 7,03 
| Cj2H,.05-H2O. Baraucneno %: C 55,80; e027, 


IIpu BbicyWMBaHHH B BakyyMme mpu 80° Hay xOpuCTHIM KabuMeM Momyyena 
GesBofnad Tpanc-cHH-WHC-4-KeTogeKaMH-1,2-quKapOoHoBan xKucuota VI c 
ee. un. 177—178°. 


Hafizeno %: C 59,83; 59,96; H 6,85; 6,72 
CyxHy60;5. Brruncseno %: C 59,99; lel A iil 


Hattiyeno M 241,2 (rurpopanuem NaOH); spruncneno M 240,2. 

IIpu oOpa6orke tpanc-cuu-Wuc-4-KeTroKucioTht VI supHbim pacrBopom 
‘AMa30MeTaHa C KOJIMYECTBEHbIM BbIXOJOM MOJyueH TpaHC-CHH-lWHCc-4-KeTOMH- 
sdup VII, koroppii nocne Kpucranmusauun us cmecu scbupa c nerpouelinbim 
-9cupom uMeer nocTrosHHyt T. mI. 93—94° uw Maer peskyto Jempeccuio c u30Mep- 
-HbIMH Ketroquspupamu VIII uw IX. 


Hatigeno %: C 62,46; 62,42; H 7,36; 7,47 
Cy4Ho90;. Brruucneno %: C 62,67; lel 72 


TlowyueHHblt m3  TpaHc-cuH-cHH-4-Keroquapupa VII 2,4-qunnrpo-de- 
HMJITHApasou Nocde KPUCTa/Mu3alHu M3 CMecH CMpTa C XJIOpodopmMom MlaBHuT- 
ca mpu 208—209° u gaer Zempeccuio (180—190°) c quHUTpodeHumrusApasonom 
M30MepHOrO TpaHc-aHTu-Wuc-4-Keroquspupa VIII. 


Hatinzeno %: C 53,59; 53,34; H 5,41; 5,45; N 12,6 


7; 12,58 
CopHogO3N4. Buiuvcsieno %: C 53,92; H 5,39; N 12,49 


Ombluleuue aHTHU-uuc-4-anetToKcuH-A*oKkTaau Hu -l,2- 
DAuKapOowospok Kucnorn II. Cmecb 8r aHTH-1MC-4- alleTOKCHH- 
'Kap6ouosol Kucaotel II c tr. na. 210—212°, 50 ma Bogpt u 10 ma 3% COAHOH 
KHCJIOTbI KHMATHIIN B TeyeHHe 15 MHH., Nocule vero pacTBOp yNapHIM JO OAHOU 
TpeTH NepBoHayuabHoro oObema. IIpu crosHuu MocTelMeHHO BbIMCIHJIOCb 6,82 
-CMeCH MOHOrHpaTos usomepHbIx KetoKucorT III wu Vi cr. na. 108—115°. Kpu- 

CTaJIM3 allel STO CMecu 13 32 MI BOLI Momy4eHoO 4,617 BeujectBa c T. nt. 115— 
118°, nopropHasd KpuCcTamM3aluA KOTOpOrO H3 BObI Jaa 3,7 T yncToro pu 
CTalmoruspata Tpanc-anru-wuc-4-Kerokucanorp! II] c tr. pasa. 121—123", He 
Japilero empeccuu c OMMCaHHbIM pauee (?). 

M3 mMarouHoro pacrBopa OT MepBOH KpHCTadMsalMN MocMe CTOAHUA B Te- 
yeHuve 2 Hel BbiIJetuoch 2 Fr KpuctasmMueckoro uposyKta c T. WH. 122—129°. 
Tlocae tpexKpaTHol KpucTamM3alluu 2TOrO MposyKtTa H3 BOMbI OBIIO BbINeJeHO 
1 r Tpauc-cuH-Wuc-4-Kerokucaorp! VI B Buge monorugpata c T. na. 142—144", 
Mp BbICYWIMBAaHHH KOTOPOH B BakyyMe NouwyyeHa wuCcTaA TPaHC-CHH-IMC-4-Ke- 
ToNeKanuH-1,2-nuKapOonopaa KucnoTa VI c. T. na. 176—177°, He Maiomaa 
Rempeccuu c OMMCaHHbIM BbIllle OOpa3ilom. 

ioolywtenue Wie=rdanuk own, Kil wero -Lerudpara- 
a ua. K pacrsopy 3r cun-uuc-anrugpugza XI B 200 mu ac. acupa npHOaBMin 
4 r ocmMeBoro aHrHypuya, M CMeCb OCTaBHIM Ha 5 CyTOK IPH KOMHATHOM TeM- 
mepatype. Opup orornaiu, ocratoK pacTBopusH B 200 ma cmupta, npHOaBniu 
pacrsop 28 r cympduta Hatpua B 150 Ma BoOsbI ‘W CMeCb KUMATHAM 4 uaca. Bp 
JlemuBiiuiica ocasok oTduIbTpoBadH, MaTOUHbIi pacTBop yNapHIH No oObema 
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25—30 MJ, KpucTalimuecKkui MpokyKT THAPOKCHJIMpOBaHHA OTPMIbTPOBad 
HM OOpadoramH ero H30bITKOM 3cpupHoro pacTBopa AMasomertana. Iloce OTTOHK 
atupa Mowyyeno 3,2 r acbupa Unc-ruuKolA XII, Koropbid Mocme KpucTau3a 
MH M3 CMecH apupa c MeTaHouiom (5: 1) umeer mocroaHHyto T. ma. 122—123°, 


Hatneno 047) ©) 585.76; os n00 stein osmaa td 
CysHo20g. Borunceno %: C 58,73: Heed cee 


J\na Jerugpatatuu cmecb 1,4 r nuc-raukoma XII u 0,1 r n-ronyoucyabdo- 
KHCJIOTbI HarpeBastH mpu 120—130° u Baxyyme 100 mm B TeyenHe 10 mun. IIpo- 
IYKT peak H3BJeKJIH SPUPOM, SPUPHHI pacTBOp MpPOMbIWIM BOAO, BbICYIIMIE 
cybtbaTom HaTpua, WM a:up oTorHamH. PKuAKuH OcTaTOK MOCTeMeHHO KpucrTas- | 
JIM3YeTCA IPH CTOAHMH C pas6aBJIeHHOM comaHOH KucoToH (1 : 1). Momyueno: 
0,9 r rpanc-cuH-uHc-4-Keroquspmupa VII, Kkoroppi mnocile KpHcTalIM3alnn! 
M3 CMecH 3cpupa C MerposeHbim 9cpupom UMeet T. TI. 92—94° uw He Maer Je: 
MpeccHH C OOpasiloM, MOJIY4eHHBIM BBIlle. 

IIpu poccraHopeHuu KeTroxusdupa VII no KstemMeHceHy C XOPOLIMM BBIXO-> 
OM NouwlyueHa TpaHc-cuH-Wuc-KucNoTa X c 7. na. 173—175° (°). 

Buspop. Tloka3av0, YroO %KHAKMH alyKT, COpasylolulHicA pH KOH-. 
HeHcauuu 1-«-alerokcuBuHuu-Al-WukKoreKceHa C MaJICHHOBbIM aHTrHpHOM 
B KHMAWeM OeH30/Ie, HapAy C OCHOBHbIM aHTH-Iuc-4-alleToKCHaHruypuyom I, 
colepxKuT HeOobulIoe KOMMYecTBO (5—6%) u30mMepHOrO cHH-WHC-aayKta V.- 
Hasuune sToro u30Mepa, OOpasyroulerocnd B pe3yJIbTaTe MpOTeKaHHA peakilHH 
B COOTBeETCTBHH C MpHHunnOM Aubyepa, OblIO WOKasaHO MOyYeHHeM OTBeAalO- 
W.MX eMy TpaHc-cuH-4-KeTroKucuioTbh! VI u p~uadupa VII, Kondburypaliua KoTo- 
pbIX Oba MoKa3aHa MyTeM Jeruyparalun wuc-raukona XII. 


VuctutyT opranwueckolt xumuu um. H. JI. Semuuckoro Tloctynusto 
Axkallemuu HayK CCCP 21 XII 1957 


WHMTHPOBAHHASA JIMTEPATYPA 


1YW. H. Hasapos, B. ® Kyuepos, B. M. AuaApees, Mss. AH CCCP, 
OXTH 1957) 30lh) 2M wATncie ll Fy Gar Binorolles, | de eGhemsrisoc.. 1956, 4518. 
3 YW. H. Hasapos, B. ® Kyuepos, B. Mc. Anapees, Use. AH CCCP, OXH, 
1957,471 4P. A. Robins,J. Walker, J. Chem. Soc., 1954,3960. °B. ®. K y- 
uepos,l. M. Ceraab,H. H. Hasapos, Mss. AH CCCP, OXH, 1957, 367. 


948 


Hokuane Akanemun Hayk CCCP 
1958, Tom 119, No 5 


XHMH A 


| Axayemuk A. H. HECMESAHOB, 9. ©. MEPEBAJIOBA, C.'C. UYPAHOB 
| u O. A. HECMESHOBA 


PEAKUHH SEPPOWEHCY JIb®OKHCJIOT 


B mpespiqyujem cooOujenuu (1) Hamu Opl0 OnNCaHO cylbdupoBaHne cbeppo- 
MeHa pa3IM4HbIMH CyJbPUpYyIOULHMH peareHTaMH H HeKOTOPble NpoUsBoAHLe (pep- 
pollencyppokucsor. B Hacrosmel paOore nomyyeH pa Apyrux cepycoyepxa- 
MX 3AMeLLCHHBIX PeppOWeHOB H CielaHa MONMBITKa OCYIMIeECTBUTb peakILHn OO- 
MeHa Cy bporpynnpl. 
lpm s3aumojelicrsui CBHHUOBOM comm deppolleH,ucysboKucnoTEl 
Fe(CsH4SOs)2Pb-4H,O c tpexxaopucteim cbocdopom MbI Nosyuusid MOHOXsOp- 
auraqpum Cl1SO.CsHaFeCsHsSOsH. 

_ XwdopoKucb choctopa co CBMHIOBOM COMbIO AMKUCOTHI OOpasyer AMXNOpaH- 
THIPHA eppoleHAUcybPoOKHCJOTHI, a CBHHILOBYIO COJIb MOHOCYJIbPOKHCJOTHI 
OKHCAeT B (eppHUMHHH-KaTHOH C MOABJIGHHeM HHTeHCHBHOH TeMHO-3e/1eHOH 
OKPacKH, UTO MO*Ker ObITb HCMOb3OBAHO Kak KavecTBeHHad MpoOa AA paswu- 
YeHHA 3THX KUCJOT. 

M3 OapveBbix covJleH He ylaeTCA MOJYYMTh XJOPpaHruApHAOB HH MOHO-, 
HM THCY JIbC*OKUCJIOTHI. 

_TIpu narpesanun cbepponensucymHox0pula C AM9THaMH HOM Hamu Mowlyyen 
Ouc(qusTHamMuy) cdeppoleHsAUcyabpokucsorp, F el[CsHsaSO,N(C2Hs) ols. 

M3 deppoleHMonocysbpoxopuya* MpuroToBeH WHITH aMuy**, HaTpHeBasi 
COJJb CYJIb(UHOBOH KHCJOTHI, WApeppoweHwyucyibpuy U THOPeppOWeHo, BbI- 
JI@JIe@HHbIM B BUe MpOM3BOAHbIX — 6eH30aTa U S-*beppOlWeHHWJITHOrJIMKOJIeBOH KHC- 
JioTsl. Ha sBo3hyxe TuopeppoueHos Opicrpo Mmpeppaljaetca B AuCyvbcduy. 
Hatpuesaa comb cyjbdpHHOBOH KucIOTb! mpA felcrBun HgCl, raaqKo jaer 
XJIOPHCTY!O (CheppoleHHJIpTyTb. 

IIpu BoccraHoBsJeHuu AuxopanrHsApusa eppollenHAUuCybPOKUCJOTHI MOJy- 
ueHO He COJlepKalllee rasIOH BeL[eCTBO, ABJIAIOMLCeCH, BEPOATHO, MOJIHMepom Oxc- 
(ucysbua), HO B UMCTOM BHJe 9TO COEMMHEHHE BbIeeHO He ObwIO. 

B uxndpakpacubix cnekTpax BCeX MOJyYeHHbIX HAMM MOHO3aMeLLeCHHBIX Cep- 
HUCTHIX COeqMHeHMM cbeppolleHa HMeIOTCA XapakTepHble MaKCHMYMbI B OOvIacTH 
1000 u 1110 cm, cBugerenpcrByroutne (7,*) 0 HamMuMM CBOOOHOTO WHKIONeH- 
TaWeHHIbHOrO KObIla. ITH MAKCHMYMD! OTCYTCTBYIOT BO BCeEX JH3aMELILeHHbIX 
Ce€PHUCTHIX MpOH3BOAHBIX cbeppoleHa, 4YTO MOATBep*Kaer BbICKasaHHOe HaMu 
pauee (‘) mpeqnomomeHne O pacnouoxwKeHnu cy bPorpynn B pasHbIX WHKONMeH- 
TaJHeHHJIbHbIX KOJIbIUaX. 

Hauiu nonbirKu 3aMeHuTb cybiorpynny Ha PrHApoKcHs Mp ciwaBseHHH 
CO lleMOubIO, Ha WuaH AelicrBuem cbeppHuMaHuya Kasiua MU Ha COpMMbHyIO 
rpyuny pu Harpesanuu c cbopmuaTom HaTpHA ObWIn OesycHeliHbI M MpHBOLMIN 
K MOJIHOMY paspylieHu1o (eppoleHOBOrO Apa C BbIeseHvWeM THAPOOKHCH WJ 
COM wKesesa. 

He yyalocb TaKxKe OCYUeCTBUTh THApomus cymbpoKucsor c oOpas0BaHHem 
deppouena. I[pu uurebHOM HarpeBaHHH B CHJIbHO KHCJIOM pacTBope HaOJI0- 
JaeTCa B CJIyYYae MOHOKHCJOTHI OKHCJIEHHe B MpOW3BOMHOe (ep pHUMHUM-KaTHOHAa 


* Tlomyuenue beppollexMonocysboxMopua omuCaHO HaMu B TIpesbiylem cooOmeHHy (7), 
** TyoTHmamMul eppolleHMouvocybpokucsoTE nomyyen H. A. Hecmesxospi. 
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HM ocieLyiomee paspymenue. B cnyuae AucybboKuciorbl paspyuienue c 06 
pa3OBaHHeM HOHHOFO 2Kele3a MPOMCXOMNT YaCTHYHO yKe MPH yNapuBaHHH pac- 
TBOPOB He TOJIbKO CBOOOAHOM KUCOTHI, HO uM ee Covel. I]pu HarpeBaHuH BOR 
HOrO pacTBOpa AMCybPOKUCAOTLI B 3aladHHOH TpyOKe B TeyeHHe 6 Yac. pas- 
pylmaerca Gouee 25% AHKUCIOTHI, KAK MOKa3bIBaeT KOJIM¥eCTBEHHOe Olpesleve | 
Hue HOHHOrO xKesesa. OueBuHO, YCTOHUMBOCTb CBASH 2Xese3a C WHKIONeHTAaiy 
JIMCHVJIbHBIMA KOJIbUAMH NO BMAHHeM Cysbcorpynn CHIbHO MOHMKaeTcalh 
10 CpaBHeHHI0 Cc (eppolleHom. 

Beelenve cymbiorpynmbl pesKO CHHKaer cnocoOHOCTb K jlaJIbHelllemy 
3aMeLICHHIO B TO Ke WHKJIONCHTAMeHHJIbHOe KOJIbILO HM B 3HAYHTeEJIbHO MeHb- 
Wel cremeHu —B Jpyroe Koubluo. O6 STOM cCBHJeTeJIbCTByeT MOMyYeHHe # 
mpH cyabdbupopanuu dbepporena (1) C XOpomliHmM BbIXOJOM (peppOlleHMOHO- » 
CYMbPOKHCJOTHI MpakTHyeckH 6e3 NpHMeCH JMKUCIOTHI. O peskoH NaccuBalluy| 
dbeppolleHoBoro spa MO OTHOUIeHHIO K JabHeliWieMy SJIeKTPOPHIbHOMY 3a-- 
MelLeHHI0 TOBOPUT TakxKe TO, YTO TPHCYyJIb*OKMCOTY MOMyIHTb He yaerTcs. 

Bausanne cyJIb*orpynnbl Ha peaKWMOHHy!IO CnocoOHOCcTh eppoleHOBOrO Apa! 
NOAOOHO BJIMAHMIO alleTHJIbHOH (°). | 


IKcMNepuMeHTaAbHAaA HacTb 


TlomyueHuHe AuxnopanHrugapusga mdeppuvuleHyu- 
cymbpdokucaoTn. 12 Fr cBuHHOBOH cComH eppoOleHAUCyJIbPOKUCJOTHI 
(conepxut 4H,O) u 30 ma POCI; HarpeBaucb B TeveHHe 40 MHH., peakIMOHHas 
Macca Oblla BbIWIMTa Ha Jie; BbIMAaBIUIMH OCaOK OTPUJIbTPpOBaH WH 9KCTParHpoBak 
cCyX¥M JuxopstaHom (200 ma) B 9KcTpakTope Coxcateta. J[uXnopaTaH OTOrHaH 
yO Havana Kpucrasu3anun. Boimapiime mp oxsaxKyeHuH JO 0° KpHcTasvIbt 
MXNOpaHruspusa cdeppolleHAucyAbpoKUCNOTLI OTPHIbTPOBaHbI (Bec 4,2 Tr). 
M3 marounoro pacrpopa BbieseHo ene 0,8 r Auxmopanruszpuza. OO Bbl- 
xox 5 r (64% or TeopetT.). . 

uxiopanruypul mepekpucrasmHu30Ban H3 CcMecH WuxXNopsTaHa c CCl, 
(1: 1). Ow mpeyzcrapaser co6o10 xKesITO-OopaHxKeBoe KPHCTaJMMYeCKOe BeLLecT- 
BO, XOPOWO paCTBOPHMoe B AUXMOPITaHe, OeH30JIe H Malo — B adupe. IIpr 
ObICTpOM HarpeBaHuu Bbile 150° uxm0paHruApH passaraercA CO BCMbIMKOM, 
B 3aMaHHHOM KallvJIape TeMHeeT Bille 135°. 


Hatigeno-%: C 31,87; 31,84; H 2,30: 2,29 | 
CypHgO4S2ClaFe. Brruucaeno %: C 34,35; Jel ak) 


TlomyuweHune MOHOXAOPaHTuUApusa hepponeungzr 
CytbhPokucaorThH. 2,9 r cBHHWOBOH conn cbeppoleHAUCyBoKUCOTH 
oOaBwJeHb! Ip MepememmuBannn K 20 ma PCls. Cmecb KunaTuach B TeueHHe 
1 vaca. OOpasopaBwniica xeNTHI pacrBop oTdusbTpoBan. OcraToK Harper c 
10 ma PCl; a 20 ma fuxmopstana. HepacrsopuBuiaaca uacTrb CHOBa OT- 
(buIbTpOBaHa M MpoMbira JuXOpsTaHoM. OcHoBHasd macca pacrTBopuTesA 
u PCl; ororHaHa B BakyyMe, a OCTaTKH MCIapeHbl B BaKYYyM-9KCuKaTope 
Hal €(KHM HaTpoM. BoblfeMBIIHHCA MOHOXJOPaHrHApUA MpOMbIT MeTHJIOBbIM 
CNMPTOM HM BbICYINeH B BaKYyM-3KCHKaTOpe. Boixog 0,65 r (36% or Teoper.). 

Monoxu1opanruapuy bepporensucyboKucorbl MpekcraBsser Cobol 2x*Kew- 


TOe MOPOMKOOOpasHoe BeUlecTBO, PasJiaraloiuleeca MPH HarpeBaHHN Bolte 129°, 
MJIOXO PpacCTBOPHMOe B BOJe. 


Hatigeno %: C 33,60; 33,55; H 2,44; 2,44; Fe 15,25; 15,50 
CjpH,O;S2ClFe. Bpryncneno %: C 32,99: lal 27A8e Fetio,382 


KauvecTBeHHOe pazsauueHuUe Pepponwentcyabngok w- 
cuor. 0,1—O0,2 r cBHHHoOBOH conn deppomencybdoKHC OTE! HarpeBaerca 
c 5 ma PCls; 2o KuneHHa”, MH CMeCb BbIJepKUBaeTCA pH 9TOM Temuepary pe 
3—5 MHH., a 3aTeM BbWIMBaeTCA Ha Jleq. O6pasopanue KpacHoBatoro ocallkKa 
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| XNMOPaHruApHfa ocle ruApomusa Bcero PCl; xapakTepHo JIA MOHOKUCMOTHI. 
|CBuHILOBaA COub cbeppoleHAUCyMbOKUCHOTHI Waer 2x*KeVITHIC pacTBopbl. 
Ecau B3aTb POCI;, To ocaqok MoaBJAeTCH B CyYae CBHHIWOBOM Com JMH- 
CYIbPOKUMCIOTH, a MOHOKHCOTa OOpa3syer 3e/eHbili pacrBop. 
Ilomyuenuune Ouc(hudSTHAAaAMULA heppon eHAucyaw 
@okucaorn. |r xnopanruspunza hepponerzucybdoxucnoTh! uv 50 ma mu- 
‘STHJIaMHHa HarpeBasiucb B TeyeHHe 6 yac. AO KuNeHuA. Boimapmue mpu oxsa- 
RKMEHUM KPHCTaMJIbI Ouc(MsTHaMuya) OTPuIbTpoBaHb!. Bec 0,4 r. IIpu pas- 
OaBJIeEHHH BOAO THOTHMAMMHOBOrO pacTBOpa BbileeHo ee 0,7 Fr BemLecTRa. 
Buc(qustuaMun) PeppolenAucybPoKucNOTbl NepeKPUCTAaWIM30BaH U3 yK- 
-CYCHOSTHJIOBOrO Supa Cc MoOaBKO HeCKOJDKUX Kaleb YTHOBOTO cmupTa. 
On mpescrapiser co6ol 300THCTO-*KeNTOe KPHCTaJMUeCKOe BEIUIeCTBO, XO- 
PpOllo pacTBOpHMoe B OpraHHyecKHX pacTBopuTetAX. T. mu. 159—161°. Bpixox 
92% or Teoperuyeckoro. 


(Hatigeno %: C 47,84; 47,87; H 6,28; 6,34; Fe 12,37 12,41 
CigsHogO,NoS,Fe. Bpruucneno %: C 47,36; 6548: emtoe23 


IlonyueHue AuHITHNaAMUA hepponweHMOoHOCY Ab 
@okucaorn. Bemecrso nomyyeHo noxo6no mpesbiyuiemy (Harpepanue 
'B TeveHHe 3yac.). Beixoy mourn KommuectBeHubiit. uatuamuy cbeppolleHMoHo- 

CYIbPOKUCJIOTHI — CBeTJIO-2KeITOe KPUCTasIMYeCKOe BeWleCTBO, XOPOMIO pac- 
TBOPHMO€ B OplaHH¥eckHX pacTBOpHTeIAX HW KPUNCTa/WIMSyIOUleecH 3 MeTH- 
MOBOrO CNMpPTa WU Yerblpexxsiopuctoro yraepoga. T. na. 91—92°. 


Hatiyeno %:C 52,25; 52,33; H 6,09; 6,20; S 10,06; 9,71; Fe 17,61; 17,49 
CyaHygO2NSFe. Baruucneno %: C 52,37; eos SS 9,97 Fe 17,40 


BoccTaHOBMmeHHe XAOPAaHTUuApUya Oepp owen = 
MOHOCYJIbBMOKUHCAOTH. 

A. Hatpuespan coub cyAbpPuHOBOH KUCAOTH. Cmecb 5 © 
cpeppouencysmpdoxsopuga, 10 r Zn-npwm, 150 ma acdupa u upumMepHo 0,5 MI 
BOJbl KumATHacb 1 uac. SaTem ocayok OT(MJIbTpOBAH M HarpeT B 
TeyeHve 10 MuH. C HaCbIIeHHbIM pacTBOpom compl. I[pu oxaK_eHHH MIpo- 
(pPHJIbTPOBaHHOTO TOpHYMM pacTBOpa Bbifemmacb Na-coub cyJb(pPHHOBOL 
KMCOTHI (2 rf), KOTOpad Oblla NepeKpvcTamM30BaHa U3 cCuMpTa (cojep- 
*HT 2H,O). 


Hafimeno %: C 39,09;E39,38;5H 4,20; 4,26 
i H 4,20 * 


CipHigSO4FeNa.’ BrruucaeHo %: C 38,98; 


B. SdeppomenHuaTuoraukonepaa ’) KucAOTA. PactBop 5 r 
cbeppollencysbdoxsopuyza B abc. acupe Obi NocTemeHHO MipaswmMr K sPupHomy 
pactBsopy LiAlH,, psatromy B w36bITKe. Cmecb Harpepasiacb 1 ac u 3a- 
Tem Oblla BbImMTa B 200 Ma slenAHOM BOJbI, MOLKuCNeHHOH O MJ KOHL. 
“HCl. Scbupueri pacrsop, cogepxaimli THoieppoleHon, OTfeNeH, Bark Ib 
eee BOJOH WM MposKcrparupopaH 10 ma 20%-H NaOH. K novyaennomy 
-TaKHM OOpa30M BOJHOMYy pacTBopy THOeppoWeHOATa HaTpHA oOaBseH 
HACbINICHHBI = paCTBOp MOHOXJIOpyKCyCHOM KUHCJIOTHI! (B3AT M3ObITOK) B 
'20%-% NaOH. Uepezs 30 muy. cmecb NOAKHCIeHa HM TposkcrparupoBana 
acupom. OctaBllasica mocme ucnapenua spupa S-cdeppouenuTvorsmMkoseBast 
-KHCIOTa MepeKPHCTanmu30BaHa M3 BofHoro cuupta. T. na. 109—110°. 
~Burrxog 2,7 r (56% or Teoperuyeckoro). 


Hatigeno %: C 52,19; ligl AL aioe S Walco Fe 20,20 
CGi2H1.SO.Fe. Buruncneno %:"C 52,39; 52,23; H 4,45;4,39; S 11,12; 11,03; Fe 20,06; 20,00 


Kpome toro spigemeHo 0,9 r Audeppomenuinucy ib puna. 
B. JIubepponenuagucyapnpuy. pu orrouke adpupa oT pactBopa 
THodeppomenoua, MOtyueHHOrO Tak, Kak omMcaHoO B ombite 5, Bbijqemex 
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© XOPOLWHM BBIXOLOM JN*eppoleHHIAUCy Ibu, HCHTHYHbIM C CHHTCSHPOBaH- 
HbIM HaMM paHee (”) 43 AHpeppOleHHJIpTYTH. 

Tr. Tuodheppouenua6en3o0ar. 0,98 r mupeppouennsqucyEpuza | 
HarpeBalucb B TeyeHHe 1 yaca c u36bITKOM 3(pHpHoro pacrBopa LiAIH,.| 
Jlanee peakIlwoHHad cMecb Oblvia O6paOoTaHa, Kak OMMMCaHO B_ OIIbITe Be 
3atem K pacTBopy THOeppoueHoma B 10%-% NaOH nocremeHHo Jo0aBseH | 
IPH CHJIbHOM BCTPAXHRBAHHH XJIOPHCTHIM OeHs0ovI WoO nowrM NowJHOrO 
o6eclBeunBanua pacTBopa. Bpmapiuuit B ocasoK THOepporleHHOeH30aT 
3KCTparHpoBaH 3ac:pHpoM 4H Mocse OTTOHKH osaiPupa wepeKPHCTaJM30BaH 
u3 OyTuoBoro cnupta. T. na. 138—139°. Bprxoq 1,33 r (92% OT 
‘TeOpeTHYeCKOTO). 


Hatigzeno %: C 63,36; H 4,38; Fe 17,30 
Cy7HigSOFe. Brruncueno %: C 62,91; 62,64; H 4,36; 4,33; Fe 17,45; 17,42 


~Tugpomans deppomeHAucyaebmhokucaoTH. 2,0696 r 
cbeppolleHucybcboKucsorn (comepxuT 4H,O; T. na. 123—120° B 3araaHHOM 
Kaluuisape *) Opwid pacrBopeHbl B 25 MA BOJbI MH HarpeBaJIMCb B 3allaAHHOH 
tTpy6ke mpu 100° B reyenue 6 vac. Sarem pacTBop pa30aBJeH BOOM (IIpH STOM 
(peppOlleH He BBIeIMJICA), H MOHHOe %ee30 OCaKeHO aMMHaKOM. Bec OKHCH | 
*Kele3a Hocle mpoKkamuBanua 0,1051 r. CaeqoBatembHo, pa3spyuinioch 26% | 
MCXOAHOH CYJIbPOKUCJIOTHI. | 

Cama dbeppolleHqucybpokucsoTa He COJep2xKUT HOHHOTO x*Keesa HM MPH Meki- 
CTBHH @aMMHaKa He BbileiseT OcalKa. 

Uudpakpacune cCmeKTPH CepHucTHX coeqhunnes 
HUH deppomena. Mudpakpacuple CNeKTpbI CHATbI Ha OHOJLYYeBOM | 
¢emekTpomerpe MKC-11 ¢ 3amucbio cnextpa Ha SIII-09 B y3KoH oOnactu or 970) 
go 1250 cm + Ha mpu3Me uM KioBeTax M3 XJOpHcTorO HaTpuaA. BemecrBa OpasHcb 
B Be CYCHeH3HH B Ba3eJIHHOBOM Macle**. 

MeppotweHMOHCYaAbhMoKUCAOTA: 1000; 1018; 1065; 1107; 
1166; 1172. CsuxHnopaa comb cbeppoteHMoHocysbdoKucsorp: 1011; 1047; | 
1109; 1125; 1137; 1224. Meruaospmt acdbup cdeppoleHMonocybpoKucJOTHI: 
1004; 1018; 1030; 1106; 1149; 1176; 1200. PeppoueHMonocysbdoxmopuy: 999; 
COME AO a25 0 LI 1140 1180.9 1202, 

MeppontweHAucyapndbokucaorTa: 832; 1013; 1049; 1092; 1129; 
1157; 1223; 1228. Caunnospaa comb deppolenzucyspdoKkucsor: 1009; 1043; 
1059; 1153. Tumerunoppiit sup dbeppouensAucypdoKucsorp: 985; 1021; 1035; | 
P151e  1182-e202 

MepponenAucyabpoxaopuaz: 1023; 1035; 1146; 1176; 1202. 

MonoxaopaHrugpugk heppowenaAucyappokucnoty: 1013; 
1022; 1037; 1083; 1149 cw!. 


Mockosckuit rocyapcTBeHHbIli yHHBepcHTeT Iloctynusio 
um. M. B. Jlomonocopa 16 I 1958 


WHTMPOBAHHAS JIMTEPATYPA 


TA. H. Hecemea non, 9: [., Tepes aon a, Cr C. iy pag ope anna 
335 (1957).2 27 A. HH: Heemesxuos, 3: Fo lepes aa oma, 0, (Al Heemed: 
HoBa, JIAH, 119, Ne 2 (1958). *®P. L. Pauson, Quart. Rev. Lond. Chem. Soc., 
9, 3991 (1955). * A. He Héecmeanos, Jl. A. Kasuuuua, b. B. Jlox urns 
Vio Kopin mikrasa AR SZ aoom (lon): DwAS TH Hoe'c mM el noms Oye mallee 
pepaaosBau JAp., H3s. AH CCCP, OXH, 1957, 638. 


* B nallem npeabizqyuem coo6ujenuu (1) aaa dbeppoueHAucyIbpoKucoTH yKa3aHa T. IW. 
80—90°, KoTopylo uMeloT OOpasibl, cTomuHe Ha BO3AYXe, B TOM xKe cTaTHe TIpory weno yKa- 
3aHMe Ha TemnepatTypy MvaBJeHHa cbeppoueHMoHOcysbpoKucsoTE (147—118° B sanaqHHOM 
KallWJJIApe). 

** a MOMOnb B CHATHH CNEKTPoB BbIpaxkaem OnarogapHocts JI. A. Kasnupinoii u B. B. Jlox- 
WIHHY. 
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Horaage Akagemunu nayr CCCP 
1958. Tom 119, No 5 


XHMH A 


ibis. Sls JOS 


MPHPOJA BOJbI B TETEPOMOJIMCOEJIMHEHH AX 
PETEPONOJIHVKHCJIOTbI BOJIb®PAMA 


(ITpedcmaéaeno axademuxom H. H. Yepnaceoim 5 X 1957) 


CorjacHo OCHOBHBIM rHMoTe3saM O CTPOeHHH FeTeponodHKUCOT OOulue dop- 
AY bl UX MOryT ObITb MpescTaBeHbI B BULE Hyo—m LR(MesO,)6],-H.O (no Mu- 
yaTH — Posenrelimy (',”)) Han B Bue Hg—m [R(MesO,0)4]-nHO (no pextre- 
HOCTPYKTYPHBIM JaHHbIM (*)), rae R — KommsekcooOpa3oBareub (cpocctbop, Kpem- 
{Hu, Oop u Ap.), Me — meraan (Bombdpam, MoumHOJeH H p.), m— BaseHrHocTb 
<OMILIeKCOOOpasoBaTeJA, fH NM — YHCIO MOJIEKYJI KPUCTaIM3aMOHHOH BOB. 
3 COOTBeETCTBHH C STHMH (POpMyIaMM OCHOBHOCTb rereponosmuKucsor (12 — m 
1 8—m) om«KHa Opirb pasiuuHoli. TereponomuKucJorn, CHHTesHpoBaHHble 
<PHCTaIM3alveH U3 BOAHbIX PaCTBOPOB, MOTyT ObITb MOJY4eHbI B 3ABMCHMOCTH 
IT YCJIOBHH C Pa3JIMYHbIM KOJIMYECTBOM KPHCTaJIJIM3alHOHHOH Bosp. Ilo Kpaycy 
4), OHH OOpasyioT WecTb PAXOB KPHCTaJJIOXMMHYECKH pa3JIMYHbIX PHAparos. 

Ha ocHoBaHHH H38y4eHHA MpolleccoB o6e3BOx%KXHBAHHA HeKOTOPbIX AKBOTIO- 
(HcoeMHeHHH (>), a BMOCeICTBHH Hu rereponomucoeqHHeHHH (°) MpH BbICOKHX 
femMlepatypax Obl/10 BbICKa3aHO MOJIO*KeHHe 06 OCOOOH POH YaCTH MOJIEKYJI BOLI 
; STHX COeAMHEHHAX. OWHAKO B UTOFe UCCIeEOBaHHA MPOUHOCTH CBA3H BOI B 
[eKOTOPbIX AKBOMOJIMCOeAMHEHHAX C TPHMeHeHHeM CTaOHJIbHbIX H30TONOB BO- 
lopoqa H KuCOpona — Jelirepua u Kucopona O'8— Buxr. VW. Cnouupny c 
‘orp. (*) He yaslocb ycTaHOBUTb pa3M4nNA B Mpupose CBA3H BOLbI u CyLLeCcT- 
30BaHHA «KOCOOBIX» MOJIeEKYJI BOJbl B STHX COeMHEHHAX. 

Becr u Ogpuc (°) Hau, YTO Ha AnddepeHMabHbIX TepMOrpamMax Mpe- 
TapaToB (boctbopHo- H KpeMHeBOJb~pamoBow u coccpopHoO- 4 KpeMHemowHO jLe- 
4OBOH FeTePONOMHKUCJIOT, BbICYIICHHbIX Ha CepHOH KHCJIOTOH, HMeIOTCA NO Ba 
"epMHYeCKHX 3dpcbekTa, OTBeUAaIONLHX, TO MHeHWIO aBTOPOB: MepBbli (9HLOTep- 
sM4ecKuit) — yaJleHHt0 BOA! WeOMTHOFO THMAa, a BTOpOH (9K30TepMHueCKHH) — 
Ja3ZJIOHKeHHIO TeTeponoJIMcoeqMHeHHA. 

E. A. Huxuruna u E. B. Bypuc (°) B urore Tepmorpaduyeckoro uCccJeqO- 
3aHMA TeX %Ke KHCJOT MPHUWIM K BbIBOLY, YTO OCHOBHOCTb HX OTBEYaeT TON, 
<OTOPY!O IIpeABUUT WIA HUX KOOPAMHAWMOHHAaA TeOpHA. 

Hamu Oblio mpopeyeHo u3y4eHHe pxAla TeTeponouMKHCIOT BOMbippama U 
MOHOLeHa H UX COeH C MPHMeHeEHHeM PasJIMYHbIX MeTOOB (PU3HKO- XHMHYECKO- 
-o aHanu3a. [lonyueHHble pe3ysbTaTbl WpelcTaBsAOT ONpeseeHHbIM MHTepec 
WIA CyKMeHUA O POH MU PU3HKO-XUMHYECKOM MpHpOe BOAbI B ITHX COeMHEHHAX. 
3yleCb HAMM IIPHBOMATCA HeKOTOPble aHHble, MOJyYeHHble COBMeCTHO C IM TI: 
Soxonosoli u H. A. Kporospim mpu uccieqopanuu cpocopHOBObdpaMoBon U4 
KPeMHeBOMb~pPamMoBou _TereponosmuKucsoT. Kucsorbl stu ObiWIn CHHTe3HPOBAaHDbl 
OULeEH3BeCTHbIMM MeTOjlamu (1°). 
 Viceneqopanuble coequHeHua o6saqalioT THMMYHbIMU MuddepeHunasbHbIMH 
repMOrpaMMaMH MM TepMOrpaBHMeTPHYeCKHMU NoMMTepMaMH COe3BOXKUBAHUA 
(KPHBbIMM COflep2KaHve BObI — TemMepatypa), MOJyYeHHbIMH OHOBpeMeHHO 
© tTepmorpammamu. ConocrapsieHve 2HAOTepMuYeCKUX 9pPekTOR, HaOw10ae- 
MbIX Ha TepMOrpaMMax IIpenapaToB pa3JIMYHOH CTelleHH TuypatTalluu, C OTBe- 
qalollwMH MM CTYMeHAMM TupaTallMH Ha COOTBeTCTBYIOUINX  MOMTepMax 
HO3BOAeT ClelaTh OlNpeleseHHble 3aKJIOUeCHHA Kak O TIpHpose Mpolleccos, 
AMCIOULUX MeCTO IPH HarpeBaHun, Tak M O Pu3HKO-XUMMYeCKOH Mpupoye COpasy- 
fOLUXCA pH 9TOM MpOLYKTOB. 
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U a3JlH 

Hamu Opin W3y4eHbI Mpelaparbl boccpop HOBOJIb~)paMOBOou Ree ae | 

Holl cTelleHu rugpatanuu. Kpupas / Ha pH. | orBeuaer a ce 
5TOll KUCJIOTHI C OOUIHM cOjlepxkaHHeM BOJbI X, PaCCUHTAaHHBIM 


&pema ——= 5pema———>— 


| 
Puc. 1. TepmorpamMbl o6pa3llop reTepONOMHKUCOT pasIHuHOH cTeneHH rugzpatauHH: J — poc: 
(bopHoBobppamosad Kucuota, x = 31,4 HO; JJ — To xe, x = 5,0 H2O; /// — xpemHesous4 

(bpamosad KucmoTa, x = 18,6 H,O0; JV — To xe, x = 2,0 HO, | 


octaTKa P,O5-24WOs, paBHpim 31,4 moma (n = 14,2). IIpenapar Opi mowyuel 
YaCTHYHbIM OOe3BOXKUBAHHEM Hal CepHOH KUCJIOTOH BbICOKOrUApaTHpOBaHHO!* 
o6pa3iia(cx= 61,0 mona), BbIkKpucTa 
JIM3OBaHHOrO IPH KOMHaTHOM TemMe? 
patype. 

Kpusas I Ha pue. 2 orBeyaer ng 
JIMTepMe COep2xKaHHA BOJIbI xX, pac 
CUHTaHHOH NO MpoleuTy noTrepu BOM 
B lmpollecce HarpeBaHHa. 

Ha nomutepme J (puc. 2) ume 
fOTCA J[BA ACHO BbIPaxKeHHbIX, MOUTY 
BepTHKaJIbHbIX yUacTKa 6 — 6 H 9—E 
y opaunar x = 31H,0O u 3H.0 »¥ 
HaKJIOHHbIM yuacToK 2 — OB OOmacTY 
ot x = 16H,O yo 13H,O. OpazuHatp 
x=31H.On 13H,0 orseyawr, Kak 10: 
Ka3blBaeT llepecuer, y Ke pahee H3yyueH- 
HbIM coequHeHUAM H3[P (WsQ,,)4]- 
-nH,Ocn = 14 (rpuKiMHHoMy ru: 
paty) Hn = 5 (kyOnueckomy ruypa 
Ty) (4). Opaunata x = 3 HO (n =0) 


oTBeuaer coeMHeHHIO 3H,.O: 
7 0 Wer -P,05-24WOs, nan 6e3BOTHON 
Codepkanue Godel * docsopHoBoubdpamosolt KHCJIOTE 
‘ Hg{P(W 0,9) a]. 
Puc. 2. Tlonurepmpt o6e3poxkuBaHus (KpmBbie TpH ACHO BbIpaxkeHHbIX SHOTep 


cocTaB —Temmepatypa) o6pasyon: J — dochop- MHMYeCKHX addekta, HaOJIOaeMble Hi 
HOBOJb(ppaMoBad KucaoTa, X = 31,4 H,O; /7 — TepMorpamme J Ha puc. | nocue He 
KPeMHeBOJIbpaMoBadA KucOTa, xX = 18,6 H2O Sombmioro sdpexra mpu 50° yraenn 
BOAbI cBepX cocraBa 31,0 H.O, orseyaioT: neppnit npu 82—120°, coorpercrBy 
loll yuacTKy 6 — e nomHtTepmbl J Ha puc. 2,— pa3moxeHuIO TrHApata x = 
954 


= 31,0 H,O  o6pasopanuem chaspi_ mepemeHHoro coctaBa lpeAeJIbHOrO cocTaBa 
“oTBedatollero TOUKe 2 (x = 15,6H.O); sropoli npu 154—218°, coornerersyrouuii 
yuactky e—dO noamurepmp, — 8 

PasJ10x*%KeHHI0 STOH chasbl C COpaso- / 
)BaHuem rupata x = 13,0H,O; rpe- : | 
‘THH mpH 239—275°, coorsercrBy- ‘ 

MOWMH yuactky 0 — e — 9 No- é | 
JIMTeEPMbI,— Pa3JIO%KeHHIO MOCVeL- 
Hero rupata c o6pa30BaHHem CHa- 
‘Yasla (a3bl NepeMeHHOro coctTaBa, 
OTBeualolleH TOUKe e (¥~7), B Wavb- 
HeHIleM pa3Jiaratoulelica Cc OOpa- 
30BaHHeM YKa3aHHOrO coeuHe- 
Hua 3H.O-P,05-24WOs. Coenu- 
HeHHe 9TO yCTOHYHBO Ip Harpe- 
BaHHH BIWIOTb Jo 400° (BepTuKasb- 
HbId yyacToK #¢ — 3). IIpu jamb- 
HelilieM HarpeBaHHH OHO pa3ula- 
raeTcAd C BbIeeHHeM 3 MOU. BO- ~ 
Abl, WaBad YerBepTHIH, Pa3MbITHIi eer 
‘SHTOTepMuYeCKHH oddpekT mp 
500—570°, pacnomoxenHbili He- 
MOcpeACTBeHHO Meped CuleXyIOuluM 
3aTeM 9K30TEPMHYeCKHM 3cppeKToM | | 
mpH 570—575°. 

_ OHorepMuyeckul apcbext pas3- 


| IOXKeHHA YKa3aHHOro CoeqHHeEHUA ; 

impu 510—595° sacHo BuyeH Ha ; "4 
‘TepmMorpamme J! puc. | mpenapata : 

5,0-H,O-P,05-24WOs (asp ne- é | | | | 
‘peMeHHOrO cocTaBa), MOJIyYeHHOrO 


MIpOJOJMKUTeIbHBIM HarpeBaHHeM G2 BF cron OB g8 {0 
ucxoyHoro§ oOpa3ia mpu 150°. 


eS parent gDe Puc. 3. Tpaduxk uynreucnsHoctett I qudpakWuHoHHElxX 
f 170—270" Ha MocaeqHel TepMo- aunuit Ha Lepr ROC omnes apoE On RMERIOnGE 
EPaMMe OTBETAeCT Pas OMEHUIO YKa- (boctbopHOBObPpaMoBOH KHCJIOTLI, MpOrperbrxX pH 
3aHHOH (a3bl C OOpas0BaHHeM CoOe- pasmuuHEIX TemMNepatypax. OObaAcHeHMe B TeKCTe 
muvenua 3H,O-P.O5-24WOs. Bu- (J — HavadbHbIt Mpenapar) 
elupiiaacd mpH pa3loxKeHuu . 
9TOrO COeqMHEHUA amMopdHanA TpexoKucb WOs, Kak MOKa3bIBaeT PeHTTeHOBCKOe 
wcCJleOBaHHe, 3aTeM KpHCTaWIMsyerca, MaBad 9kK30TepMMYECKHH adpdbexTYupu 
595—628°, aHalorMuHbili TakKOBOMy Ha TepMorpamme J. 
Ha puc. 3 mpuBesten rpaduxk (J/) uHTeHcuBHOCTeH JudpakIMOHHHIX JIMHHH 
“Ha peHTreHorpaMMe yKa3aHHOro CoeMHeEHHA, NOyYeHHOrO HarpeBaHheM HCXOL- 
HOrO OOpa3ila mpu 250° (cHaATO Ha xee3HOM Uu3yyeHun). Harpepanne mpu 450” 
\(rpaduk J/J, puc. 3), T. e. mpM Temnepatype, exalleH B OOMacTH pasOwenNA 
‘9TOTO CoeAHHEHHA, MIPMBeJIO K MOUTH MOMHOMY eo pasJO2%KeHHI0 U amopdu3salun 
‘peniapata (octasocb Bcero mecTb HHH). HabHeliuiee, Oomee BbICOKOe Harpe- 
-BaHue MpHBOAHT K NOABeHHIO YeTKHX JIMHU Tpexokucn WOs (rpatuk IV 
‘la mpenapata, mporperoro mpu 630°), KaK 9TO MOKasbIBaeT COMOCTaBseHNe 
¢c rpadukom V quia uucTor TpexoKucu, MporpeTou mpu Tou we TemMepatype 630°, 
Vimeroummeca Ha KpuBoli oxmaagenusn I] ua puc. | aBa 9k30TepMnueCKUX atp- 
dexta upu 895 u 710° orBeyaioT NOMMOpPHBIM MpeBpallleHHAM WOs. 

Hamu Opin u3yueHbI TakxKe HW MpelapaTbl KpeMHeBosbipaMoLon KUCIOTHI 
‘pa3sH4HoH cTeneHH rHyparaluu. 

Ananoru4Ho Mpelpilyulemy comoctaBsenve SHoTepmMMyecKux sppeKTOB Tep- 
morpammer [IJ puc. 1 mpenapata 9TO KUCOTHI (comep»xallero 8,6 MOJIA BO* 
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Jib!) CO CTYNeHAMM Ha cooTBeTcTByIoulel MommtepMe JJ Ha puc. 2 Yka3bIBaeT | 
ua OOpa3zoBanve rugpaTop c x =16H,O u 8 H3,0 u coequHeHuA 2H,0-SiO,- | 
-12WOs, mo cBoemy cocTaBy oTBeyarlollero G6e3BOXHOH KpeMHeBObppaMoBon | 
Kucaote HalSi(Ws30,,)4] (BeprukauIbHbIli yuacTOK @ —9 TOJIHTepMbl); 

V1 3yecb amopduas TpexoKucb WOs, oOpasoBaBllaAca B KayecTBe OJHOFO H3 
MpOAYKTOB pasvlOXKeHUA, KPHCTAMMIMZyeTCA, LaBad IK30TepMuYeCKHe opPekThl 
Ha TepMorpammax J// u IV (npu 494—513° u 502—575°). O6pasopaHue B 
mpollecce HarpeBaHHA KUCJOT BbILeMpPHBeACHHBIX THA paTOB MOCTOAHHOLO H Mepe- 
MeHHOPO CocTaBa NOATBepKaeTcA U3y4eHHeM \MarpaMM CocTaB — TeMIlepatypa, 
MOJIYYeHHIX B PaBHOBeCHBIX ycmoBUAX. Ilepecuer cocTaBOB HaleHHbIX TH]- 
paToB MocTOAHHOrO cocraBa Ha peHTrenoctpykKTypubre PopMyvipt Hsl[P(WsOjo)4] - 
-NH,O u HalSi(W20,9)4]-nH,O gaer Avia KosddulMeHTa Nn CuleXyioulMe 3Haye- 
Hud: 1445218 PocopHo-BombpamMoBolt KucOTH! UH 14 u 6 WIA KPeMHEBOJIb- 
cpamosoli Kucuorn. Ja MepBoli KHCOTEI HaOOaeTcA Tak2Ke OOpasoBaHHe 
cba3 MepeMeHHOro cocraBa B Mpeseax 3HayeHHi n oT 6,3 Wo 5 u or 2,1 Jo 0. 

Ilo cBoeit (bu3HKO-XUMHYeCKOl MpupoOre BOMa B STHX PHApaTax ABIAeTCA BOLO 
KPHCTaJLIM3alMouHOl. Ona yamseTcA MOJHOCTbIO MpH HarpeBaHHH Jo 250°. 
Ilpomece stor o6paruM H He BeseT K pa3spylWeHHIO rerepOMOJHKHCJOTHI. 

Oco6Opit uHTepec MpekcraBAer yCTaHOBJeHHOe HaMH OOpPasoBaHHe MIpH Tep- 
MH4eCKOM Pa3102%KeHHH CoenuHeHMH 3H,O-P.O05-24WOs u 2H.O-SiO2-12WOs, | 
mO CBOeMy cocTaBy oTBeyaloNlHx GesBoszHEIM KucMOoTamM Hs[P(Ws3QO,o)4] a. 
HalSi(W30,,)4]. Ilo cBoelt cbu3uKo-XHMMYeCKOH TIpHpOse BbIeIAOULAaACcA pH 
UX HarpeBaHHH BOMa OTMM4YaeTCA OT KPHCTAaJJIM3alMOHHOH UH lOIKHAa ObITb OTHE- 
ceHa K THMY KOHCTHTYILMOHHOM, Goee MPOUHO CBA3AHHOH BOAbI. Ona oOpa3sy-— 
eTCA, 10-BHXJMMOMY, H3 HOHOB Bofopoda HM oKcoHHsA (*,"') B Hrore HeOOpaTH- | 
MOronpollecca pa3oxKeHHsA BeulecTBa. Ko JM¥eCTBO ITOH BO bI COOTBETCTBYET TOMY, 
UTO TPH (B CuTy4ae (POCopHO-BOJIb()paMoOB OH KHCJIOTHI) H VeTHIPe (B CTyYae KPeMHe- 
BOJIb(ppaMOBOH) aTOMa BOMOpOMa B pacdere Ha OHH aTOM KOMMJIeKCOOOpaso- 
BaTeJIA HaXOMATCA B CTpyKType B oco6oM nomoxKeHHn. Uncno TakHx aTOMOR 
coBMajaeT C OCHOBHOCTbIO 3THX KHCJIOT, ONpeleIAemMol peHTreHOCTpyKTYyPHO! 
TeopHel crpoeHusa. TIpotecc pa3oxeHHA YyKa3aHHbIX COeAMHeEHHH ABIAeTCA, 
KaK l0Ka3bIBaeT TepMorpaduyecKoe UCcCceqOBaHHe, MpolleccoMm SHAOTepMu4ye- 
CKHM, a He 9K30TeEPMHYeCKHM, Kak cunTatoT Bect wu Ogpue (*). 

O6pa30BaHue Mp TEPMHYeCKOM Pa3JIOKeHHU FeTepONOMHKUCOT COeAMHEHUH, 
OTBeUalOlHX MO cBOemMy cocTaBy dopmyse Muonatu — Po3senreima, Kak IIpH- 
HumMaioT E. A. Hukurunau E. B. Bypne (°), He umeer mecra: Ha MomuTepMax 
o0e3BOKUBAHHA HeT CTYMeHeH, OTBeUAIOIUX TAKUM COeMHEHHAM, a Ha TepMO- 
TpaMMax OTCYTCTBYIOT 3°:ppeKThI, KOTOPbIe MOI Obl OTBEYATb HX OOPa3s0BaHHIo 
MJIM PasJIO*KeHH1O. 


UuctutytT oOueit mu Heopranuyueckolt xumunu um. H. C. Kypnakona Iloctymusto 
Akayemuu HayK CCCP IPT De Ie toyy 
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XHMHA 
Axanemuk A. B. TOMUHEB u J. A. AJIABIUHA 


NOJIMMEPH3AUKHA H3OBYTHJIEHA NO BJUIMAHHEM ®TOPKCTOrFO 
BOPA HA OKHCH AJIKOMHHHS 


JlaHHax craTbA cOsepxKUT pesysbTaTEI uccMeqOBaHHA Mpotecca NOJIMMepu- 
3a U300yTuJIeHa pu JelicrBuu cbropucroro Gopa, aJcOpOHpoBaHHOro Ha OKUCH 
aJIOMHHHA, B 3aBHCHMOCTH OT TemlepaTypbl, OObeEMHOH CKOpocTH, HOCcHTeIA 
M MpOMOMKUTEIBHOCTH paOOTH! KaTadusaTopa. OnbITbI IPpOBOAWIHCb MpH aTMoc- 
@epHOM jaBJIeHHH. 

M306 yrusen nomyyascs NpH ernzparalun u306yTHOBOrO cnupra(t. kum. 107°) 


Hay, OKMCbIO aJIIOMHHHA pH 400°. Anamu3 noKa3au, YTO B NOMyYeHHOM raze 
cowepxasocbh 97—98% Uu306y- 


-TusieHa. Dropucrpili Oop nomy- 
“Yasicd M0 MeToLy, OMMCaHHOMy 
B paOorax (!,°). 

OnpiTbI (6e3 moxaun BFs) npo- 
BOJHIHCb C OObeEMHOM CKOpO- 
cTpb1o 60 u 300 "ac? mpu Tem- 
nepatypax 20, 70, 100 u 150°. 
OKUCcb aJIIOMHHHA CYIUMIacb B 
TeyeHne 3 uac. mpH 250°, mocute 
yero IIPHMeHAAaCh LWIA acop6- 
uu (propucroro Oopa, Mpows- ay 4g 60D «00«120—«Ha 
| BouBIelica mpu 150°. O6pa3up 
WOBOLMINCh YO mMocTOoAHHOrO 


Belxoe Opakyud 


Puc. 1. Bauaune TemnepatTypbl Ha KOHBepculo u30by- 
THuleHa (/) H Ha BbIXOD PpakWuil ncomMMepa IpH CObeM- 


BeCca. HOH cKopocry 60 yac.~1 c kaTamu3aTopom BF3 Ha OKHCH 
B kaxkKJOM onbire ynorpeO- asiomunna. 2— pp. 98—126°, 3 — gp. 170—185°, 
aagocb 50 wm wn300yTueHa 4 — pp.>185 


uw 68 r, uzun 100 cm’, oKxucu 

amiomuHuan c 20—21 r agcop6upopanHoro dropucroro GOopa (29—31%). 
Katamusatop (ropuctTpii Oop Ha OKHCH aJIIOMMHHA NOMellasicH B peakTOp WIH- 
Holt 40 cm uw 2MamMerpom 2,6 cM, B KOTOPbIH 3aTeM NponycKasicA us0OyTHeH U3 
razsometpa. Ha ppixofle u3 peakTopa NpucoeyMHAach TpyOKa, HanosHeHHan 
Kyckam” NaOH, ana yaapaupanua (propucroro Oopa. Peakrop Opi cHa6- 
*KeH 9eKTpooborpesom. Jima onbiron mpu 20° mpHwMeHsmoch oXxJarKeHHe 
/Bofot. Tlomyyenupii momuMep MpoOMbiBaJicH, CyIMICA M pa3roHAJICA Ha 
KOJIOHKe. 

Kak Buguo u3 puc. 1, mpu o6bemHOl cKopocru 60 act u 20, 70, 100 u 150° 
/KOHBepcua us06yTHeHa coctaBiaer 94—98%. C poctom TemMepatypbl YMeHb- 
jmaetca BBIXOL @pakuuu > 185° c 51 go 40%, hpaxuuu 170—185°—c 40 

no 27%, a BHIXox bpaxuun 98—126° yBemmuuBaetca c 3,2 Jo 25,6%. 
Takum oOpa30M, C NOBbIIeHHeM TeMMepaTypbl CTeleHb MouJMMepusallun 
-w300yTHuIeHa yMeHbIlaeTcA, UTO BAAHO Tak2xKe u3 Tabs. |, B KOTOPOH cooOmarorcs 
cbu3HKO-XUMM4eCKHe CBOMCTBa MOJMMepOB M YCJIOBHA OMbITA. 
B ra6u. 1 mpHBeseHb! pesy/IbTaTbI HCCMeOBAHHA ABYX MOJMMepoOB, Noy yeH- 
upix upu 150° c o6bemHOli cKopoctHio 300 u 60 yac4 (6e3 mofauu BFs). B no- 
| cyeHeM OTIbITe NOAUMeEp Ooulee TaxKeuIbIii. CeLOBATeJIbHO, C YBeMYCHHEM BPeMeHH 
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KOHTaKTa co (brOpucTHIM GopoM HIM C YMeHbIUeHHeM OObeEMHOH CKOpOCTH MOJIH- 


MepH3allua V300yTHIeHa HeT Oomee ratyOoKo. 

Tlomumepu3aiua u300yTHeHa U3y4aacb Take IIpH 150° c noqayet @ro- | 
puctoro Oopa 43 MOuIeKYJIApHoro coesHHeHUA K,SO,4-BF3 kak ucTOuHHKa (pTo- 
pucroro 6opa. CoexuHenue K,SO,-BF 3, Biepsbie (°) Hama NpHMeHeHHoe JIA 


MealOnmeieane 


Kouu- |O0bemM- 2 . . = @pak- | Ppaxk- 
XapaxtTepucTuKa beneaa7 na OF ee ion 20 9 aXiaio paras He 
ela nac6y scxo~ f BOP | BOs gered Me obeM DAN na so) —1gee| =a 
J yac7} 06. % F006 % 
wD We 4 ee a at ee ee ee ES ee ee ee 
Bes nogauu BF3 50 60 98 20 | 20,5 |0,7915|)1,4479) 105 0,8 2,4 
50 60 98 W@s |p ZO 0,7745/4 ,4387) 104 Anes?) 4 
50 60 98 OO 2a 0,7638]1,4340] 99 6,4 Doe 
00 60 94 AO 24 0, 7560/1, 4294" 975 | 14,4 44 2 
50 300 84 150 | 20 OS el aii Tees || AAS 9,6 
C nogayet BFs 50 60 65 150 3) 0,7190)1,4132} 67 | 48,9 | 16 
50 60 70 150 | 20 0,.7246)1,4135| 724.36 23154 
250 60 67 150 9) 0,7168]1,4126] 67 | 49,2 | 14,8 


peakWHH NOMMepH3alun H80OyTHeHa, Noyyaocb (*, 4) pH B3aHMOJeHCTBHH | 
cyxoro (propucroro 6opa c MpoKaleHHOH coutbIo K,SO, mp 235°. O6pa3utpl 1o- - 
BOJHJIHCb AO MOCTOAHHOrO Beca. 


% 
60 
S 0S 
8 8 
Anos 
§ a Ss 
8 88 
S CEES 
cS 3s 
A ers Sa a Sa aa) 
0 LO 40 6&0 G 06% 63 (66 MI 2 b§vac 


Puc. 2. @MpaxunonHpii cocras momumMepa_ Puc. 3. Konsepcena nso6ytusena (/) u BLIxXO 

H300yTHIeHa, MomyYeHHOrO C KaTamH3aTO- dpakUHlt MOJIMMepa B 3aBHCHMOCTH OT Ipo,Ou- 

pom BF3 Ha okucH amiomHHuaA pH 150° Hu x%uTeMbHOCTH paOoTHI KaTanu3aTopa BF3 Ha 

o6bemMHOlt ckopocTu 60 vac! c nogayelt BF3 okucu amiomMHHuA mp 150° u o6bemHOli cKo- 

({—5r,2—20r) wu3 K,SO,-BFs u 6es_ poctu 60 uac!. 2— gp. 67—126°, 3 — pp. | 
nonaun (3—20 r) 170—185°, 4 — dp. 185° 


J{ia ompiros ¢ MoxayeH ropucroro Oopa u3 K2SO,:BF3 B peakrop nome- 
(alocb 68 r (100 cm*) cyxoH okucH alioMMHUA. 3aTeM B peaKTOp OAHOBpeMeHHO 
NoaBalucb Propucrbiii Gop B KomMYecTBe 5 uM 20 r u 50 a u306yrueHa 13 
ra30MeTpa C OObeMHOM CKOpocTsto 60 yac™! (cm. Ta6. 1). Propucrprit Sop nowmy- 
YaJICA MPH pa3JO%KeHuH, COOTBeTCTBeHHO, 17,8 u 71,2 r K,SOa-BFs npn 360— 
390°. 

@u3suko-XMMMYecKHe KOHCTAHTbI NOMyYeHHOrO MOMMepa  cvleqyroule: 
a0 90,7190, n® 1,4132, M 119,7, OpomHoe uncso 132, Henpezembubix 98,7 %, 
oKTaHosBe uncIo 87. MonekyApHbi Bec OmpedemAsICA KpHOCKOMMYeCKUM MeTO- 
JOM; OKTAHOBOe UMCJIO — MO MOTOPHOMY MeTOy Ha ycraHoBKe «Boke. 

Ha puc. 2 mpescrapsexbl KpuBple (PpakUMOHHBIX pasroHoK Tpex TOJIUMepoOB 
NOJYUeHHbIX pH 150°c noqayeh Propuctoro 6opa u3 K2SO,-BFs u 6e3 noyaun. 
TlonuMeppl, MomyseHHple c Mofayeli 5 wu 20 r cropuctoro Oopa, 3HauHTeAbHO wer- 
ue MOMMepa, Noy4YeHHOroO c 20 r ropucroro Gopa, Ho 6e3 noxayn (cm. Tabu. 1). 

M3 IPpUBeqeHHOrO MaTepMasla Clefyer, YTO IPH MOMMepH3alHn U306yTH- 
meHa € nojayel ropuctoro Oopa u3 MomeKymapHoro coequHenuA K2SO,-BFs 
CTeleHb MOIMMepH3alun U3800yTHIeHa YMeHbinaercs. 
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Bce nowMMepnl, mosyueHuble mpu 150°, comepxamu6—13% (ppakuun 72—100°, 
MIPHCYTCTBHe KOTOPOH OOSACHAeTCA WECTPYKTUBHBIM BUIMAHHeEM HOCHTeIIA OKUCH 


aJIFOMHHHA. 


IlpogoumKuTembHocrb padorpl KaTalM3aTopa (propucroro Gopa Ha OKUCH avto- 
ie) o 
‘MHHUA W3yuasacb mpu 150° c noxayelt cropucroro Gopa u3 MO/eKYJApPHOrO co- 


emuHeHHa K.SO,-BFs. 


(cm. Ta6a. 1). 


‘CpeHAA KOHBepCHa H306yTHJIeHa CO- 
cTaBiama 67%. OxTaHoBble 4HCJIa 
pakuni 98—106 u 170—185° 6p, 
cooTBetcTBeHHO, 100 u 90. Pu3nKo- 
-XMMHYeCKHe KOHCTaHTbI NowHMepa 
culeqy roe: dz Q,7168, n® 1,4126, 
OpomHoe uucso 136, MomeKkyJApHbIi 
Bec 116, HenpetembHbIx 98,6%, 
/OKTaHOBOe 4HcIO 87. 
Mccmeqopahve moKa3aJ0, 4TO Ka- 
TaJIM3aTOP MpOMOJKUTeIbHOe BPeMA 
ABJIACTCA AKTHBHbBIM H 9PPeKTHBHO 
paOoraer mpu 150° 6e3 ero pereHe- 
pauun. [lonyuarouyulica nomuMep H30- 
BP sinena MOxXeT ObITb HCMOIb30BaH 
B KauecTBe KOMIOHe€HTa MOTOPHOrO 


{1a ompira, mpoxomKapuerocsa 41,5 vaca, Opto B3aTo 68 roKucH aJIIOMHHHA, 
17,8 r K:SO,-BFs3, coyep»xapurne 5 r cbropucroro Oopau 250 a us06yrunena 


Hs puc. 3 BUAHO, YTO NOMYyYeHHDI NOMMMep OUeHb erKuii, TaK KaK cojlep- 
xuT 62,5—65,6% cbpakuun c Tr. Kum. 67—126° u TonpKo 5% cpakunn > 185°. 


= 


Konbepcua usobymunena 


8 ae. 


Puc. 4. Bauanue HocHTemA Ha KOHBEPCHIO 430- 
OyTHeHa IPH NOJMMepH3alHH Cc KaTasmH3aTo- 
pom BF3 npu 150° wu o6nemHoit cKopocTu 
60 uac-!. / — BF3, 2—oxKucb asmiomuHua u 
BF3, 3 — akTHBMpoBaHHbIt yromb u BFs3 


TOMJIHBa, UTO OTMeYaOCb B padoTe C 

cusiMKaresieM (1). 

8B ra6n. 2 mpuBoqurca xuMuuecKHH COcTaB HeKOTOpbIX dpakWH NoHMepa, 
HalieHHbIi C MOMOLLbIO ONTHYeCKOrO aHaJIH3a MeTONOM KOMOHHALMOHHOrO pac- 
CeAHHA cBeTa. 


RAO Mice ZY 


O6bem- : 
Haa T. Kun. 20 n2v 7 : T. KH, 
CKO- opakuuy, XuMHYeCKHH cocTaB} mo (8), 
pocTb, AG °C 
wac~* 


KatTamu3aTop 


2,4,4-TpHMeTHII- 
nmeHTeu-1 
2,4,4-TpHMeTHJI- 
II@HTeH-2 
3,4,4-TpHMeTH- 
MeHTeH-2 
2,3,4-TpymMeTHI- 
II@HTeH-2 
2,3,4-TpuMeTu- 
neuTeu-1 


60 98--106 101,36 


104,85 


BFs3 Ha oKHCH 
aJIKOMMHHA 


108—120 112,3 


116,26 


To xe 150 60 


AA Ths Al) 


Kak BuqHO “3 Ta6. 2, Mpollecc MomMMepHsaluu U300yTHIeHa COMPOBOx- 
Taercn peakiveli u30Mepu3aunn, Oarofapsx kKoTOpok oOpa3yrotca 3,4,4-Tpu- 
MeTuMeHTeH-2, 3aTem 2,3,4-TpumMeTHuneHTeH-2 u 2,3,4-TpumMeruumeHTeH-1. 
B onpirax npu 150° ppaxuua 108—126° cocrasasaer 16—23% (cm. Tab. 1). 

Jlaa onpirop Ha BJIMAHMe HOCHTeIA ynoTpeOmAN0Ccb 68 Tr BbICyIIeHHOH MIpH 
950° okucu amiomuHua usu 20 r (100 cm®) o6e3BOxKeHHOFO TO BAaKYYMOM IIpu 
300° aKTHBUpoBaHHOrO jpeBecHoro yrs. B Kaxjom onpire mpu 150° B peakrop 
OHOBpeMeHHO MOfaBanocb 5 r sropuctoro Sopa, MomyuaBlleroca MPU paswo- 
xeunuu 17,8 r K,SO,-BF3, 1 mpomyckasocb 50 1 u3s00yTHeHa CO CKOpocTbIO 
6 m1/uac. 
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Kak BHHO u3 pu. 4, Ip OTCYTCTBHU HOCHTeIA KOHBepCHA H300yTHIeHAa C 
BPeMeHeM pe3KO MafaeT HU WoxonuT Jo 18,7%, B ompiTax 2%e C HOCHTeJIAMH KOH 
BepcHaA WIM yBeuuuBaetca Oo 96% (c AKTHBHPOBAaHHBIM YIJIeM) HJIH Ke ocTaeT= 
ca B Mpefenax 61—71% (c oKuCbIO auIOMHHHA). 

Takum o6pa30M, pH NoOMMepH3alluH Hu300yTHIeHa CO (propucTEIM 6opom 
Welecoo6pa3sHO TIPHMe€HATb TaKWe HOCHTeJIH, KaK aKTHBHPOBaHHbI YyrOJlb 


H OKHCb aJIFOMHHHAs. 
Iloctynuto 
2 VII 195% 


UHTHPOBAHHAA JIMTEPATYPA 


1A. B. Tonunes, JI. A. Anapauua, HW. A. Crpaxos, Ast. caug. Ne 96995) 
(45 VIL A952)6 2 AL BS To munes, J eA ener sortase: Mee Deva vinenonviraaE 
Ast. cpu. No 72392 (28 X 1947). ?P. Baumgarten, E. M tiller, Ber., 69, 268 
(1936). i* P. Baumgarten, Hi Mee nin ig. Ber ae72,0l743 M030) TAS Boe 
uuesp, JI. A. AnaxspAuna, JAH, 119, Ne 3 (1958). §°P.. O60neHeB, Dx 
3HUCCKHE KOHCTAHTHI yIleBOLOpOXOB X%KAAKHX TomHB u Macet, M.—JI., 1953. 
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— o6oraTHTeJIbHBIX MNpeAUPHATHAXK TIpH- 


Aoxsanp Akayemnun nayx CCCP 
1958. Tom 119, Ni 5 


PH3SHYECKAA XHMHA 


E. A. AH®HMOBA, B. A. TJIEMBOLLKHH, 
“leH-KOppecnoHneHt AH CCCP 4. H. MJIAKCHH u A. C. WIEBEJIFBA 


BJIMAHWHE CTPYKTYPHbIX OCOBEHHOCTEHM H MOBEPXHOCTHbIX 
CBOHMCTB HA H3BJIEVEHHE MEHHOM ®JIOTALLWEN 
TPYAHO®JIOTHPYEMbIX CBHHILOBbIX MHHEPAJIOB 


M3 sHauuTebHOrO YNCIa BCTPevalolluXcA BMPHpole OKUCeHHHIX CBHHILO- 
BbIX MUHepaJIOB, HMeIOU\HX MPOMBIIIIeHHOe 3Ha¥eHHe, HeKoTOpble (IlepyccuT 
PbCOs, aurnesut PbSOs, syapcdenutr PbMoOs u yacruyHo sBanalnnut 
Pbs(VO,)sCl) cpaBHuTebHO JIerKO v3BueKaloTes cbroranneit. 

OgHako CoBpeMeHHad NpakTHKa OOorallleHusA MOeSHBIX HCKONAeMBIX He pac- 
MOJlaraeT MeTOaMH CKOJIbKO-HHOYAb YOBJETBOPHTeIbHOrO H3BICYeHHA TaKHX 
OKHCJICHHBIX CBHHILOBbIX MHHepasIOB CJIOXKHOTO cocTaBa, KaK Hpomopdur 
Pbs(PO.)3sCl, mumeresur Pbs(ASOx)sCl, Oenantut PbFe3(ASOxs)(SO.«)(OH)s 
M MrOMOospo3uT PbFes(SO.)4(OH),>. 

CuctremaTuyeckoe HeOH3BuIeyeHHe 


Ta6muua 1 
OKHCJICHHBIX CBHHILOBbIX MHHep aJIOB Ha 


OuneprHuaA KpucTaNUe- 


BOUT K 3HaYHTeJIbHbIM MNOTepAM CBHHILa cKOH pelleTKH, KKaJ 


Muuepal 


B lpolleccax oOOorauleHHA CBHHILOBbIX oTHeceHHaa 
K eJMHULe 


OKHCJICHHBIX H CMCUIAHHELS py. oomjasx ee ere 
CuJIOxKHBbIe XMMHYeCKHH COCTAB u TH KATHOHOR 
CTPyYKTYPa YKa3aHHbIX MHHEePaJIOB Pe3KO | 


I'pynna 


I | Llepyceut 622532, | 311516 

OTIMYaIOT HX OT MHHEepasoB,  erko FL 506°71 | 298°36 
NOWLarouluXcA BO3eHCTBHIO  OODbIUHO Paartiawh 571.10 | 285.55 
TIPHMeHAeMBIX (JIOTAIMOHHbIX peareH- jj | Banagunurt 3290,80 | 329,08 
_TOB WH H3BJIeKaeMbIX B_ ITPOMbILIJICHHOM Mumeresut 3352,35 | 335,23 
MaciuTra6e Ilupomopout 3329,30 | 332,93 
Ill | Bexautut 5513,83 | 501,80 


B cBa3u C STHM HaMH Oblia npesupHu- 
HATA MOMbITKa OObACHHTb HEYOBJIETBO- 
PHTCJIbHbIEC pe3yJIbTaTL U3BsIeUeHUA TMpoMopdura, MuMeTesuTa, OexanTuTa 


TImom6osposut = |10169,73 | 508,49 


“MM MWOMOOapo3vTa Ha OCHOBe u3yYeHHA MX KPHCTaJJO-XHMMYeCCKUX OCOOeH- 
-HOCTeli H MOBePXHOCTHBIX CBOLMCTB M0 OTHOWEHHIO K BOLE H PALY POTAMMOHHBIX 
peareHToB, 4TOOBI B pPesyAbTaTe MOLOOHOTO UCCMEMOBAHHA USbICKATh HanOowee 


acpdPeKTHBHbIe METObI H3BJICUCHHA NepeuyHCJIeHHbIX MMHepavioB. 
Hamu npexye Bcero Oplmiu NOACUMTAaHbI JHEP KPUCTAJIMYeECKUX PeuleTOK 


* = 
“yicceLyeMbIX CBHHMOBbIX MUHepawoB (110 Pepematy)*. Kak BHAHO U3 IIPMBODH 
-MBIX B TaO/. 1 WaHHbIX, 3HAYeCHHA SHEP KPHCTaIMYeCKON PelleTKM AIA Me- 
pyccuta, anresuta u Bytbdenura (I rpynma) cpaBHUTeIbHO MaJO OTJIMYAIOTCA 
|-Apyr oT Apyra. 


Il rpynna muHepanos, Kya MO%XKHO BKJIIOUNTb MUMeTESHT, MuUpoMop@ur 
WM BaHawMHUT, OTMMUAeTCA OOMbIUMMM BeHUMHAMM SHeprHun PellleTKu. 
Han6oubuiuMu 3HaveHHAMH 2HeEprHuu KpHCTaJIMYeCKOH PelleTKU OTIMYAIOTCA 


 OelaHTHT, MuMeTesuT, MTOMOOApoOsuT UM MHpomopduT. Y xe IpHBeeHHble TaHHbIe 


* SHaueHHA SHEprHHu KPHCTaJJIMYeCKOH pewleTKH OTHCCEHBI HaMH K eCJHHHUe BaJICHTHOCTH 
KaTHOHOB. 
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JlaioT OPHeHTHPOBKy B OleHKe (p0TallHOHHbIX CBOHCTB B OTHOLICHHH | 
cmocoOHocTH K B3aHMOJelHCTBUIO BCeX MepeYHCJIeHHbIX MMHepaJIOB C pea-— 
reHTaMH. 

Haim uccateqoBaHHA MOKa3aJIH COOTBeTCTBHe (pIOTaIHOHHBIX CBOHCTB H CIO- 
coOHOCTH K B3aHMOJleHCTBHIO aHHbIX MHHepaJIOB C peareHTaMH MOACYHTAHHbIM 
BeIMYHHaM SHEPruu KPHCTasIMYeCKOH pelieTKH. Tak, HalpHMep, YCTaHOBJICHO, 
yTo atptbeKTHBHOCTb BO3AeHCTBHA CepHUCTOrO HaTpHA Ha CBHHIWOBbIe OKHCJICHHbIC 
MMHepaJibl CHWKaeTCA Mpu Mepexosle oT MuHepasos I rpynnel K MuHepavam II 
wu III rpynn. [lmtom6ospo3ut ormmuaerTcad HanOoslee BbICOKUM 3HaYeHHeM 39Hep- 
THH KPHCTaJJIMYeCKOH PpellleTKH. 

Dro oco6eHHocTH MMOMOOApO3HTa COOTBeETCTBYeT TO, YTO OH COBePpLIeHHO 
He MOJaeTca elicTBH1O CepHHCTOrO HaTPHA, HU CyMbPUAM3allNA He MPOHCXOAUT 
Jlaxke IPH MOBbILIeHHOH Temmepatype. B nmoJOOHbIX YCJIOBHAX WepyCCHT MH aH- 
rle3HT BeCbMa aKTHBHO B3aHMOJeHCTBYIOT C CePHHCTbIM HaTpHeM. 

Oco6eHHOCTH B3aHMOJeHCTBUA C CePHHCTbIM HaTPpHeM H KCaHTOFeHaTOM H B 
COOTBETCTBHH C 3THM CMOCOGHOCTh K (OTAM IIA WepyCCHTa HW BCeX OCTAaJIbHbIX 
HCCJI€@NOBaHHbIX OKHCJICHHbIX CBHHILOBbIX MHHepaJiOB ObIIH HAMM YCTaHOBJIeHBI: 
MIPHMeHeHHeM MeTOJa paHOaKTHBHbIX H30TOINOB, H3MepeHHeM BPeMeHH MPH 
MaHHA BO3LYWHOFO MYy3bIPbKa Ha 3/IeKTPOHHOM MpHOope KOHCTpyKUHH OHOTO 
43 apropos (!), a Tak»Ke MOUTH AIA BCeX CyYaeB — ONbITaMH HellocpeCTBeHHOU 
(bNOTAWHH MHHepasoB B pa3uIHUHBIX ycoBHuAX. Bcemu 9THMM OMbITaMH ObIJIO 
yCTaHOBsIeHO, TO 2PPeKTUBHOCTh CyJIb(HANSANHH UCCIeLYeMbIX CBHHILOBbIXx 
MHHepasoB uM ruxpopoOusalHH HX MOBepXHOCTH BO3elicTBHeM KCaHTOre- 
HaTOB (KaK B CJly¥ae CaMOCTOATeJIbHOrO MPHMeHeHHA MOCeqHHX, TaK HU B 
KOMOHHAlLHH C MpeBapuTesbHOH CYIb:PHAM3allHeH) MOUTH BO BCeX CePHAX OIIbI- 
TOB CHWKaeTcaA B CJeyioulem pxAy: WepyccuT — aHrvie3s3HT — BYJIb(eHUuT — 
MHpomMopduTr — MuMeTesuT — OeaHTHuT — WOMOOApO3HT, T. e€. H3MeHAeTCH 
MpakTH¥ecKH B COOTBETCTBHM C POCTOM BeJIMYHHbI 9HEPrHH KPUCTaIMYeCKOU 
pellerKH. 

Tloqo6Hoe oTHOMWIeHHe dboTAaNHOHHOK cnocoOHOCTH MH CNocoOHOCTH CYyIbdHu- 
JIM3MpOBaTbCA K BeEMYMHe JHEP KPHCTaJIMYeCKOH PeWIeTKH MOKa3biBaeT, YTO 
10 Mepe ee pocta yBeJIHMUHBaeTCA SHEPrHA CBA3H NOBEPXHOCTH MMHepaia C H- 
M1OJIAMU BOMbI HW MPOUHOCTh THAPATHHIX CIOeB, NOKPbIBaIOULHX MOBepXHOCTb Ya- 
CTHIL MHHepasa CoOupaTeIAMH, MpOTHBOeHCTBYIONLUMH B3AMMOJeHCTBUIO MHHe- 
pada Cc (uloTalMOHHbIMH peareHTaMH. CyiecTBeHHble JaHHble JIA CY*KMeHHA 
06 ajcopOmHOHHOH u *biOTaHOHHOH aKTHBHOCTH H3y4aeMbIX MMHepaJIOB MOLYyT 
ObITh MOJYYeHbI Ha OCHOBAHHM pacCMOTPeHHA KPHCTaJJIO-XHMHUeCKUX MH CTPYK- 
TYPHbIX OCOOeHHOCTeH MoceqHHX. Tak, HalpHMep, pellieTKa Wepyccuta (°*) 
OTJIM4aeTCA B OCHOBHOM IJIOCKOCTHBIM XapaKTepOM, HMeeT MapaJIeIbHO Ha- 
MpaBJIeHHble CBA3H MPH OTCYTCTBUH OOBEMHBIX KOH*Urypallni. 

OTH OcobeHHOCTH PellleTKH LepyccuTa co3qaroT OarONpHATHBIe YCOBHA JA 
3aMeLCHHA HOHOB pelleTKH APYrHMH HOHAMH UH AVIA BHEPeHUA B Hee HOHOB (pso- 
TalHOHHBIX peareHToB. Bce 3TO HaXOJMTCA B XOPOLIeM COOTBETCTBHH C acop6- 
IMOHHBIMH HM (pIOTaHOHHbIMH oOcOOeHHOCTAMH Wepyccura. Hannune oruer- 
JIMBOH ChaHocTH mo mocKkoctaM (110) u (021) u BecbmMa caa6o cnalinocru mo 
mockocraM (010) u (012) yKa3biBaer Ha OOHaxKeHHe MpH ApoOmeHuN LWepyc- 
CHTa 3Ha4HTebHOrO YHCIa HOHOB CBHHWa, AKTHBHbIX MO OTHOLWICHHIO K B3aHMO- 
AeHCTBHIO C (PAOTAMOHHBIMH pearentamu. Ja anresuta (7) xapaktepHa Gouee 
M1OTHAA YMaKOBKa ATOMOB, H OH OTMMYaeTCA B OOMbIIeH creneHH OObeMHOH, 
HeKeJIM MJIOCKOCTHOH KOH*purypallMeH; 3TO co3faeT MeHee OarompuATHEIe 
YCIOBHA AIA BOS LeHCTBUA (POTAIMOHHBIX peareHTOB(4YTO H HaGwOMaerca Ha Upak- 
THKe). 

B pany anwonop COs~, SOs” nu MoOs~ uonnsie pamuycet yBenu- 
unBaiorca oT COs” kK MoOa~. Vapecruo, uro mpH ofHOM HM TOM xe 3apsaze 
OJIAPH3YCMOCTb MOHOB YBeJIMYMBaeTCA C YBeMYeHHeM HOHHOTO pasuyca, up 
9TOM HOHBI Kak Obl CTAPMBAIOTCA H COMMKAIOTCA, YTO BefleT K YBeM4eHMIO MpoU- 
HOCTH KPUHCTaJWIMYeCKOH pellleTKH MH OODACHHeT CHHWKeEHHe B3ANMOIelcTBHA 
C (PloTaltMOHHbIMH COOMpaTeMAMH B PAY OT Wepyccnta K ByAbpenuTy (Hap any 
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C€ PaCCMOTPeHHbIMH BBIMe APyYrHMH KpHCTasJIO-XHMHYeCKUMH OCObeHHOCTAMU 
3THX MHHepavios). 

aa Muvepanos II rpynmbt xapaktepHa crpyKrypa KPHCTaJIMYeCKOH pe- 
meTKH THNa anarura (*). [lomumo yxKe yKa3aHHbIx GObIIMX 3HadeHHI 9Hepruu 
pelleTKH JIA STHX MMHeEPpaJOB XapaKkTepHa MJIOTHAA YNaKOBKa ATOMOB Hi BBI- 
COKOe KOOPAHHAMOHHOe YHCIO (KOOPAMHALMOHHOe YACIO OINSKUX CBA3eH PaBHO 
IWeCTH), CBHHEIL 3€Cb MPOUHO CBA3AH C COCeqHHMH aTOMaMM; cnalinocTD BbIpa- 
mKeHa c1ado. 

Bce sto oObsacHAeT CaGyi0 cCnocoOHOcTb MuHepaos II rpyunbt K B3aHMo- 
WeHCTBUIO C (POTALHOHHbIMH peareHTaMu. 

Kpucralmmueckand CTpyKTypa MoMOOsposuta HCCeqOBaHa HeocraTouHO, 
OMHakO Ha OCHOBe HMeIOILUXCA B JIMTepaType aHHbIX Cleyer OTMeTHTH Xapak- 
TepHoe JIA CTpyKTYpbI STOO MHHepadla HasIM4He OYeEHb OM3KHX MPOUHBIX CBS- 
3eli, UTO BMeCTe C HCKJIIOUNTeIbHO BbICOKHMH 3HAYeCHHAMH SHEPrHH KpUCTaH- 
YeCKOH PpellieTKH MHHepada OOYCOBIMBaeT APKO BbIPAKeCHHYIO HHePTHOCTh kK 
(pPOTaWHOHHbIM peareHTaM-coOupatesamM. 

YcTaHOBseHO B pe3yJIbTaTe OMbITOB C MPHMeHeHHeM PaHOaKTHBHDIX H30TO- 
MOB HM (JOTAIMOHHbIX ONbITOB, YTO WeOUHOCTh MYJIbIbI, BIMAA, MO-BUHMOMY, 
Ha PH paTHPOBaHHOCTh MOBeEPXHOCTH, OKa3bIBaeT 3HAUHTEJIbHOe BIHAHHE Ha (b10- 
TAUMOHHble CBOHCTBa HCCJeqyeMbIX MHUHEepaJoB. 

C W3MeHeHHeM IeIOUHOCTH Cpebl H83MeCHAeTCA YCTOMYMBOCTE 3akpemieHna 
@orauMoOHHorO peareHTa Ha CYJIb*PHAM3HpOBaHHOH MOBepXHOCTH MHHEpasion. 

UletouHaa cpeya ABIAeTCA ONTHMAIbHOH JIA mepyccuta (pH 8,5—9,5) u 
Bysbcbenuta (pH 8,0—8,5). [lua anraesuta mpeqmourutebHee ca6omei0uHan. 
HelitpanbuHaa cpea aABIAeTCA ONTHMAaIbHOM aa mMpomopduta uv BaHasuTa. 
Mumeresur u Oelautur daorupyrorca B claOoKucmol cpefze (pH 5,5—6,0). Ta- 
KMM 00pa30M, IIeJIOUHOCTh MYJbIMbI pH (ioTaluu CybPUAM3SHPOBaHHbIX OKHC- 
Ji@HHBIX CBHHILOBbIX Py MoOuKHa yYCTaHaBMBaTbCA B 3aBMCHMOCTH OT HX MH- 
‘Hepasoruyeckoro cocraBa. 

) Bce yka3aHHble MHHepaJbl TpeOyioT Pa3JIMYHbIX YCJIOBHH CyJIb~uyNsalnn, 
TIPHueM MPOMOMKUTEbHOCTh CYMbPULNZALNN YBeMHUMBAeTCA MPH Mepexoye OT 
‘MHHepaios I rpymmpt kK MuHepagam III rpynmpt. []momOospo3ut cybpuqnsa- 
‘am He MoMaerca. Onbiramu, OfHakO, YCTaHOBJeHa BOSMOXKHOCTH *OTaLHH 
‘TIWIOMOOApo3suTa Cc MpHmMeHeHuem cpocdotera™*. 

B KauectBe HOBBIX HM 9c{pheKTHBHBIX (PIOTAMMOHHbIX peareHTOB WIA (loTAalHu 
TPYAHOOOOraTHMBIX OKHCJICHHEIX CBMHIOBbIX Py MOFYT ObITh MpHMeHEHB!: 
cocdoteH, HedTb, aBTO HM MOJyrypoH COBMeCTHO C KCaHTOreHaTaMhl. 

ABTOPbI BbIPaKaloT MpHsHatebHOcTb aka. H. B. Benosy unpod. I. B. Bo- 
KIO 3a Il@HHble COBeTHI, CMOCOOCTBOBABIUMe BbINOJH2HHIO JaHHOH padorbl. 


Tloctynusto 
18 XII 1957 
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PH3SHYECKAAH XHMHA 


O. H. PPHPOPOB u IO. M. YEPHOBEPE)KCKHM 


HCCJIEMOBAHHE H3MEHEHHM 4HCEJI MEPEHOCA HOHOB 
MW CYCHEH3HOHHOLO JPMEKTA B KKNAKHX CYCNEHSOUAHbIX 
AWA®PATMAX 


(IIpedcmaeaeno axademuxom I]. A. PeOuxdepom 25 XI 1957) 


M3meHeHve 4uCe NepeHoca HOHOB B Pa3JIHUHbIX KalWJJIAPHbIX CHCTeMaX | 
Kak C XKeCTKHM CKeJIeTOM, TaK H MOPOMIKOBbIX, COCTABJICHHbIX H3 OTJEJIbHBIX | 
COMPHKaCa1oulMXcA MexKAy coOoH YacTHU, ObwWIO HaOOMeHO WM H3y4aslOCb MHO- | 


MMM ucculeqoBatesamu (1). Dro ABIeHHeE MOXKeT ObITh OODACHCHO CYLeCTBOBAa- 
HHeM JBOHHOPO 3/IEKTpH4eCKOrO HOHHOFO CJIOA Ha panne paswema das u yya- 
CTHEM HOHOB, BXOJAULMX B Hero, B epeHoce TOKa Yepes Kal JIAPHYt!o CucTemy. 
[loqo6Hoe sABMeHHe ObWIO HaOHOeHO JWI pacTBOPOB BbICOKOMOJIeKYJIA PHBbIX 


coequHeHHu uv, B uacrHocru, A. MW. lOpxenko (7) noKka3aul QA 2XKeaTHHbI, YTO | 
4uCJIa MepeHoca HOHA XJIOpa B 2%KeaTHHe OCTAIOTCA MpaKTHYeCKH MOCTOAHHDIMH, | 


24000}-0.300 


16000 '-0200 
g 
6000 G10 
0 
10 20 J 7% 
Alucnepcnan pasa Aucnepcuan masa 
Puc. 1. Usmenenve ulicesi mepeHoca B CyCcneH3HAXx Puc. 2. CrpykrypHat BasKocTb wv 
KBaplla HM OeHTOHHTAa B 3aBHCHMOCTH OT KOVJIN- yucJia Mepenoca Ja cycnen3suit 6ex- 
yecTBa WucnepcHon asp. / — JV — xpapu, pa3mep TOHUTA B 3aBHCHMOCTH OT KOHUeCTBA 
yactuu: J —6— 10 wu, J/--3—6 pw; IJ] —1—3 uv: qucnepcuonw qdbasp. J — Pt: (P— 
IV—<1 wp; V — Oentonut WaBJeHve B MUJWIMMeTpaxX BOHOrO | 
crTovoa, {—Bpema B cekyHfax); 


II—Ane, 


He€3aBHCHMO OT TOPO, HaXOMNTCA JIM %KelaTHHa B BUe CTYIHA WIM 30/10 (B pac- 
MIaBJIeHHOM cocTosHuH). IlocsieqHee TOBOpHT O TOM, YTO Ha U3MeHeEHHU 4NCeN 
MepeHOca MOXKeT H He CKa3aTbCH CYLIECTBEHHO, KAKHM OOPa30M CO3jaeTCA HMe- 
joulaicA B pacTBOpe CTPyKTYpa — NOABYXKHbIMH VaCTHLaMN (OOJIbUIMMN MOJIe- 
KYJaMHM JWIA %KelaTHHb!) WH HeMOMBHKHbIM CIVJIOWHbIM CKeleTomM. Orciojla 
celyeT, UTO B CYCMeCH3MAX HEOOPaTHMbIX KOJIJIONAOB (CyCMeH30HOB) H3MeHeHHe 
YHCe MepeHoca HOHOB MOKeT UMeTb MECTO HU B CJly4¥ae CTAONIbHOH CycneH3HHu 
3HauMTeIbHOH KOHUeHrpatuu. [lpocrpaHcrBo MexKYy YacTHWaMH MbI MO2KeM Tak- 
“Ke PaCCMATPHBaTb Kak CHCTeMy NOP, XOTA MH MOABYXKHYIO. 

CycneH3HOHHbIM adpekT, OOHAPy2xXeHHbIN H UCCeAOBaHHbI BMepBble Bur- 
Hepom ut Tlasmmanom (°), MpHBseK BHHMaHHe MHOPHX HCCehoBaTeselH B OCcOGeH- 
HOCTH 3a TMocueqHHe rospl (* *). CymHocTbh STOO ABJIGHHA COCTOUT B TOM, UTO 
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pH cycneu3uu u BbijleseHHOrO 3 Hee yubrpadumbTpata WIM WeHTpudyrara B 
oOulemM CJlyuae HeOfMHakosbl. PasHuta B BeMunHax pH Bospacraer c yBeuue- 
HHeM KOHIeHTpallHH CyCMeH3HH, HW HallpaBseHve STOFO H3MeHeHNA 3aBHCHT 
OT 3Haka 3apsya YacTHl TBeptoH asp. [pu orpuuaredbHOM sapsaye uacrut 
pH cycneu3HH HYxKe, 4eM yubTpadubT- ; 
pata; (Id nonoxkuTetbHOro 3apaya nony- 2 4 
YaeTCAOOpAaTHblt pesyJIbTaT. XOTA Ha CYLI- 
HOCTb 9TOFO ABJICEHHA HMeIOTCA pazHU- 
Hble TOUKM 3peHHA, OOJIbUINHCTBO. aBTOpOB 
MpHBJeKkaeT WA OObACHEHUA HAO TIONEH- 
HbIX (aKTOB paBHoBecuHe JLoHHaHa, Oularo- 
apaA vemy ylaercA BOJIHe yJOBJeTBOpH- 
TeJIbHO OOBACHHTb OCHOBHbIe pe3yJIbTaTbl 
usmepeHul. Jipyryio TouKy 3peHuaA WIA 
OObACHEHUA MPH4YHHb! CyCNeH3HOHHOrO 9¢)- 
@ekTa BbICKa3biBaior ExHu, Husicen, Ko- 
JieMaH VW Jp.(°); OHH BUAAT UpwunHy cyc- 
MeH3HOHHOrO sdektTa B OObuIOM Auddpy- 
3HOHHOM NOTeHMalle, BOSHHKaIolleM pH 
H3Me€PpeCHHH AKTHBHOCTH HOHOB (B YacTHOCTH 
pH) Ha rpanutte coetuHeHua KCl comeso- 
TO MOCTHKa C cycneH3Helr. 

Oxpep6ek (7°) mpoBoyuT comoctTaBJeHHe 
amc JlonHaHa uM CycneH3MOHHOrO adppexta 0 
¥ ToBopuT 06 HX HedTHYHOCTH. OH Mpuxo- 

UT K BbIBOLY, YTO 9KCMePHMeHTAJIbHO H3- 
MePpeHHbI MOTeHILHal JlouHaHa CKJIaJbIBa- eee en ee ieee 
€TCA H3 PaSHOCTH MOTeHMMAIOB MEKAY  ccnensnonHoro aes (aie en 
cycneHsHeit M pacTBOpoM, T. e€. MemOpaH- cycneusuu Oentonuta; // —y1a weHTpH- 
HOrO NoTeHWMaa uM AByX AnbPysHoHHbix dbyrata 6eutonuta; //] — azna cycnensuli 
NOTEHWMAIOB, M YTO KWACCHYeCKOe YPAB- nana (<1 yu): V—nan ueutpudyrara 
HeHve Avia 9c JlonHaHa ABJIAeTCA OLH- rapa 

OOUHDIM, eCJIH MOLBHKHOCTH MPOTHBOHOHOB 

3aBHCAT OT B3BeIICHHbIX UaCTHI. Ora omwimMO6Ka, BePOATHO, CYILeCTBYeT B TeX 
cmyuaiX, KOra YacrHitbl UMeHwT 3HadHMTeJIbHbIM 3apay. 

Hacroaman pa6ora uMewla CBOel WeJIbIO BbIACHeHHe 34BMCHMOCTM H3MeHeHHA 
YHCeJl MepeHOca HOHOB *KHAKUMH CYCMeH3OHIHbIMU AMadparMamy OT KO/IMYeCTBAa 
AucnepcHouw (a3sbl B CyCMeH3HH M OT CTeMeHH AUMCMePCHOCTH COCTABJIAIOMIUX ee 
4YaCTHIL HW 3aTeM HaxoOKeHue CBASH MexKY H3MeCHCHHAMM YHCes MepenHoca HO- 
HOB H HaOJOMaBUIMMHCA BeIMYMHaMH CyCNeH3HOHHbIX s*pdekTosB. B kayectTBe 
OObeCKTOB HCCIeLOBaHHA OblIM BbIOPpaHbl GeHTOHUT OPLaBsIMHCKOrO MeCTOpOX- 
JleHUA HM MOPOWIOK KBapila, KaccupuuupoBaHHbId OTMYYHBaHHeM Ha pA Ppak- 
wut. Pesysprarbl OMbITOB MO YHCaM MepeHoca HOHOB™ B CyCMeH3HAX OeHTOHHTA 
WM KBaplia B pacrBopax 0,01 NM KCl mpupefenbi Ha puce. |. 

V3 puc. | Buqno, ro c pocroM KOHWeHTpallan AMCMepcHow asp HaOvOMa- 
eTCA YMeHbIUeHve 4HCe MepeHoca Cl-voHa B CYCNeH3HH, T. e., HHave roBops, 
yBelMueHve 4HCa MepeHoca KaTMoHa K*, uTO CorsmacyeTca C OTPHLaTeJIbHbIM 
3HaKOM 3apsfla 9THX UYaCTHIL. 

Yeelnmuenve JMCMepcHOCTH “acTHI, MPHBOAMT TaK2Ke K YMeHbUIeHHIO HCE 
tiepenoca Cl-vona. CycneH3uA OeHTOHMTAa, HMerOUlad YaCTHILbI Ooulee MeKHe, 
vem (pakUMH KBaplia, a ©-MOTeHIMaJl TOrO *Ke NopAyKa, Kak y KBaplla, Jala 
3HaUHTeIbHO OObINNH SdPpekT H3MeHeHHA UNCe Mepenoca. 

Jia BbIACHeHHA BJIMAHHA CTPYKTypooOpa3s0BaHHA B CyCMeHSHH Ha H3Me- 


SS se Co aN eal Gy Ny) CO 


10 2 BU) 40 Yo 
4ucnepcran pasa 


* Vi3mepenua umcem mepenoca Cl-HoHa MpOBOJHANCh aHaIMTHYeCKUM MyTeM IO MeTOAHKe, 
mpumMensBuelica B pAye paOoT Ha kaexpe KoANouAHOH xumun JITY ('), B mpHOope c HecKObKO 
H3MCHCHHO!! KOHCTpyKUvel, MpHcMoco6MeHHOlt AIA H3MepeHUA SppekTa B AWHAKHX cpesax. 
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HeHHe YHces MepeHoca ObWIM MpoBeeHbl ONpeeeHHA CTPYKTYPHOH BA3KOCTH,, 
Pe3yIbTaTbl KOTOPHIX Jd OeHTOHUTA MpHBeeHbI Ha puc. 2. XOX KPHBbIX MO-: 
Ka3bIBaeT, UTO B JaHHOM CJlydae CTPYKTYpa HE ABAeTCA ONpee/AIONLMM ak-> 
TOPOM B H3MeHeHHH uNCe MepeHoca Cl-- 
HOHa, TaK KaK B IIPOTHBHOM CJIly¥ae XO], 
CycneHsHouHbIi adipekT AA BaBeceli KPHBbIX Obl Obl OLMHAKOB. 
Keapna pasymaHoro paemepa 1acre Ha pune. 3 mpHBeseHbl MaHHble H3Mepe-: 
HHH akTHBHOCTH H-HOHOB Gy C MOMOLLbIO 
Reanneaaaata CTEKJIAHHOPO SJIeKTpOa B CYCIMeH3SHAX HU 
WeHTpHdyrataxX OeHTOHHTa 4H KBaplla 
(ppakHA C pasMepoM YacTHL MeHbue lw). 
Jia KBapila WH OeHTOHHTa HaOOJaeTcaA 


Ta6muna ft 


pH 


Jlucnepcnaa 
cycneHs3Hit 


dasa, % 


UactTuubl MeHbile 1 uv 


bie agen 2 MIpAMOJIHMHeliHad 3ABMCHMOCTb pocTa aK- 
38 e 5,80 THBHOcTH H-uona cycneH3HH C pocToM mpo- 
19,7 =3 5,80 WleHTa JMCHepcHol (a3bl, 4TO OTMeUaJIOCb 
26,0 5,96 5,80 paHee ApyruMu aBTopamMH. 
40,0 9,44 5,80 JlaHHble 0 BJIMAHHM Ha CYCMeH3HOHHBII | 
Yactuust 1—3 pu apieKT KOHIWeHTpallHn AMCMepCcHon (asbl 1 
Dy 5,48 5,46 pa3mepa uacTHIL MpHBoxaTca B Tad. 1. 
8,3 5,38 0,48 Kak BHHO M3 TaOJIHUbl, LIA PpakUHH | 
aa, ey 2a KBaplla C Mamerpom uacruy 38—6 p mouTH | 
, , ; He HaOojlaeTcaA cycneH3HOHHOrO addpekta 
Yacruupr 3—6 u jlaxKe IPH KOHIeHTPalluu LucHepcHoli ashi 
27,0 5,32 5,36 67%, Tora Kak JWI KBaplla Cc ,MaMeTpoM 
eth a | 5,36 yactrul < 1» npu Konuentpanunu 40% 
; = ator addekT coctaBsser oKoo 0,4 pH. 
Yacrausr 6—10 vu TakuM OOpa30M, IpHBeeHHble JaHHble 
CEOS ade muleuadote MOKa3bIBaloT, UYTO TOHKHe B3BeCH CyCMeH- | 


3OHMHOFO THMa MOryT 3HaYHTeIbHO M3Me- 
HATb UHCJIa MepeHoca HOHOB, H 39TO H3MeHeHHe, BO3pacTad C KOHIeHTpaliuelt, 
HaXOMMTCH B MpAMOH CBA3H C CYCIMeH3HOHHbIM 9pPpeKTOM. 


JlenuHrpayckHiH frocyJapcTBeHHbIN YyHHBepCHTeT Tloctynus10 
um. A. A. )Kqanopa 18 XI 1957 
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Hoknage Akaygemun nayrx CCCP 
1958. Tom 119, N5 


PHSHYECKAA XHMUA 
Jl. 1. JOBbI4HH 


NPOBEJEHHE TONOXHMHYECKOLFO AW®SY3HOHHOLO NPOLLECCA 
C MOCTOAHHOHW CKOPOCTbIO 


(IIpedcmaeaeno axademuxom A. H. Teperunoim 23 XI 1957) 


XHMHYECKOe paspyleHHe TBePAbIX Te, COMpOBOr*KaiouleecA 06 pasoBannem 
Ha MOBepXHOCTH NOCJIeMHHX MOPHCTOrO C/IOA TBePpAbIX MpOAyKTOB, 3a4yacryr1o 
TOPMOSHTCA AMdby3svel pearupyioulHX BeWLeCTB CKBO3b STOT CIO B 30HE pe- 
akiMu. K uncsry TakKHX MpoOleccOB OTHOCHTCA OKHCJIeHHe pAya MerasOB, rope- 
HHe BbICOKO3OJIbHOPO TOIJIHBAa, BbIKHTaHHe KOKCa H3 aJIIOMOCHJIMKaTHbIX KatTa- 
JIM3aTOPOB KpeKHHTa, BbillleauHBaHhe NaBOB, MouJyyeHve MopucrToro crekwJa 
JeHCTBHEM KHCJIOT Ha HaTPOBOOOPOCHIHKAaTHOe CTeKIO H PAX Apyrux. B Tex 
clyuaAx, KOrfla oMpefletatouleH cralueH mpollecca ABAeTcA Luddy3ua B No- 
-pHCTOM CJl0e, KOHIeHTpalluH pearupyroulero BewlecTBa B OCObeme (pacTBOpe, 
ra3e) HW yY HapyXHOM MOBepXHOCTH MOPHCTOrO CJIOA yCHeBalOT BbIPABHHBAaThCA H 
He OTJHYAaIOTCA MexKy codon. 

Bpeylem oOo3HaueHua: D — addeKTHBHbIi Koadduuuent Auddy3snu pea- 
Tupyroulero BellleCcTBa B MOPHCTOM CJlOe NpokykKToB; A — ToMULHHa NMopuctoro 
COA TpOyKTOB; X— TeKyllad KOOPAMHAaTa BJOJIb TOJIMMHbI NOpHcTorO cOA 
(0 <x<h); dce/dx — YrpafueHT KOHWeHTpaluu uddpyHAMpyieulero BewlectBa; 
dm/dt — ckopocTtb peakuun; ¢t — Bpema; M — crexnomerpuueckui Koaddu- 
I[HeHT, PaBHbI KOMUeCTBY PpearMpyrollero BelllecTBa, pacxOyeMomMy IIpH oO- 
pasopaHuu 1 cm? mopucroro cos; k — KOHCTaHTa CKOpOCTH XHMHUeCKOH 
peakWHu; C_, — eHCTBYIOIad KOHMeHTpalluA pearupyrollero BelllecTBa Ha Tpa- 
HUlle MOpHCTHIM ciOoH — HelpopearMpoOBaBlUHH CON; Co — KOHIeHTpallua pe 
arupyroulero BellecTBa B OObeMe Fas0BOH (HIM %KUAKOM) (asbl y Hapy2KHOH 
TpaHUlbl MOpucToro CIOS. 

CorjacHo BTOpoMy 3aKOHy @PuKa 


dc d?c 
a) ae (1) 
Pr paHHUHble YCJIOBHA: 
Le ain Gon tenes dt) (2) 
5 fi ‘AB (3) 


B ycuioBvaAx YCTaHOBMBIUerocaA Mpollecca BeJIMYMHA uddy3HouHoro moToKa 
pearupyioulero BellleCTBa CKBO3b MOpHCThIH CIO K 30He peaKIWHH paBHa CKO- 
pecTH peaKI[HH: 


we Ont dh 4 
aD gg reige Mig ikl len). (4) 
Tounoe peuienve sayauM AA cayyat Co,¢ = const, anHoe JI, A. Bysm- 


com (1), BO MHOrHX CJIYYatX MOKeT ObITh 3aMeHeHO TIpHOJM2KCHHbIM PCLIeCHHeM 
B rpaHHYHbIx ycnoBuax. IIpu Cp, ¢ = const OObIMHO MMeeT MECTO KBasHCTAallMOHap- 
HbIH Mpolecc 
Cc — 3g 
dc Ses ig Se (5) 
dx A h : 
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YcuIOBHe KBa3HCTaUHOHapHOCTH O3HauaeT, TO, XOTA BeJIMYHHA Cy/h Cc 


poctom A najaet, rpayuent Oc/Ox B KaxK]bIi JaHHbI MOMeHT BJOJIb BCero 
CJIOA MpakTHyecKH OJMHakOB. OTcioya, yunTprBpaa (4) u (5), 


dc c dh 
— Da ee (6) 


V3 (6) caeqyet HaliqenHbii TamMaHHom (*) Tak Ha3bIBaeMbI «KBaypaTuy- 
HbIiy (WIM «MapaOomMuecKH») 3akKOH 
— 2CoD 


i = 1. (7) 


Ckopoctb mpolecca nepemeHHa. Ilo Mepe yBeJIMUeCHHA TOJIMLHHbI C/IOA Ipo- 
HCXOMHT YMeHblleHHe rpafWeHTa KOHWeHTpalluH, a CJleqOBaTeJIbHO, H JeHCT- 
BYIOULeH KOHIeHTPpaluu, ABJIAIOULeHCA pe3YbTaTOM YCTAHOBJIeHHA MOXBHXK- 
HOO PaBHOBeCHaA B 30HE PeaKIUHH Ha PpaHulle HeMpopearupoBaBllero TBEPAOFO 
tea. TakuM O6pa30M, MpH NOCTOAHCTBe KOHUWeHTpaluu pearupyroulero Bellle- 
CTBa B OObeme, eFO JelCTByIOUlad KOHIWeHTpallua B Ctepe peakWHH B TeyeHHe 
mpollecca 6yeT makaTb HW XHMHYeCKHe YCIOBHA (OpMUpoBaHNA NOpucToro COA 
MIpOLYKTOB OyMyT H3MeHATbCAH. OTO He MpHBJleKaBllee K ceOe BHHMaHHe OO- 


CTOATeIbCTBO MPOABIAeTCA B CJIOMCTOM CTpyKType Mopuerpix crekon (°%,%), | 


BHelIHe HaMOMHHAalolleHh KapTHHy Kole, JIn3eranra. Orciofla BO3HHKaeT BOII- 
poc 0 TOM, Kak OOeCNeyHTb MOCTOAHCTBO KOHILEHTPallu pearupylomlero BelllecTBa 
B 30He peaKILHH B TeyeHHe Mpollecca, YTO AOJI2KHO ABTOMATHYeCKH MIPHBOANTb K 
efoO MpOTeKaHUI0 C MOCTOAHHOM CKOPOCTHIO, He MeHAIOMLeHCA 10 Mepe HapacTaHug 
mopucroro culonx. Galaua 3ako4aeTCA B HaXO*KAeHHN Bua PyHKunn f(t) u3- 
MeHeHHA KOHICHTpallHu pearupyroulero BelleCTBa B OObeme (ra3a HIM pacTBopa), 
O6echeuHBaIOleH BbIMOJIHeHHe 3THX YCJIOBHH. 

TouHoe pemleHwe CBA3aHO C PpAJOM TpyAHOcTeHt H MpoBeleHue ero Mpel- 
cTaBJAeTCA Wemecoo6 pasHbiM MocJe BLIACHeHHA BOMpoca MNyTeM MpHOIM2KeHHOFO 
pelleHHst WH 9KCMePHMeHTaJIbHOM TIpOBepKH. 

O6patumca K MpHOmwKeHHOMY pelleHuio. CormacHo ycJIOButo 


dl 
ar = A = const, (8) 
orkyjla 

h=At. (9) 


Tloxcrasus (5), (8) u (9) B rpanwuHble ycoBua (2), (4), HaxoqumM uCKOMYIO 
@yHKIWUt0: 
MA? 
D 


Co el (10) 

Urak, ycJIOBHeM MOCTOAHCTBa CKOPOCTH Mpollecca UM MeHCTBYIOUIell KOHIeCH- 
TPallHM B 30He PeaKI[MH ABJIACTCA JIMHCHHbIM POCT KOHUWeEHTPaluu pearupyroulero 
BelleCTBa B OObeMe B TeYeHHe Mpoltecca. 

Hs (10) Buguo, uro ckopocTb O6pa30BaHua Mopucroro ciioa (A = dh/dt) 
pacter MpOMOPpUMOHabHO KBapaTHOMY KOPHIO H3 CKOPOCTH pocta KOHIeHTpa- 
IMM pearupytouero BemjectBa B OObeme (B). IlomyueHHbli pe3yabTaT cBaA38aH 
CO C/leXYIOUMMM OCHOBHBIMH JOMYOICHHAMHM: KBa3HCTalMOHApHOCTb Mmpottecca 
M JIMHeHHOe pacipesedenve KOHWEHTPallHN pearupyloulero BeulecTBa B MOPHCTOM 
coe, a TakK?Ke He€3aBHCHMOCTb MOPHCTOH CTPYKTYPbI COA MpOLyKTOB OT ero 
TOJIMIHHbI, HJIM, TOUHee, MpakTHYeCKOe MOCTOAHCTBO 9d:ppeKTHBHOFO Koappulu- 
eHTa AupPysuu 0 TOMMMHe MOpUcTOrO COA HM BO BpeMeHH Mpollecca. Celyer 
ocoO0 MOAY4epKHYTb, UTO Te 2%e CaMble JOMYIMLeHHA MexKAT MU B OCHOBe «napao- 
JIM4eCKOPO» 3aKOHA, XOPOllee MOMYHHEHHe KOTOPOMyY OobIIOrO UNCsAa Mpoliec- 
COB yOeUTeIbHO CBHJETeEbCTBYeT O TOM, ITO 3TH YCOBUA PeabHO BbINOIHA- 
loTCA Ha OMbITe. 
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Kak culelyer u3 «mapaOomMueckoro» 3aKOHa, BpeMA yCTaHOBJIeHHA Juddy- 
SOHHOTO PaBHOBeCHA HM KBaSHCTAaILMOHAPHOrO perKUMa eCTb BeHUMHA NOpAKa 
1*/ID. Paccrosuve, Ha KOTOPOM BbIPaBHHBaerca KOHWeHTpalluA 3a aHHOe BpemA, 


SyMeT HMeTb NOpsZOK BenuyuHD! V Dt u JomxKHO ObITh BeHKO TO CpaBHeHHI0 
> paccrosxuuem h = At, uepe3 KoTOpoe JomKHO AudbyHAUpoBaTD pearupyromee 
BEULECTBO, OTKYJa 


D M 


Tlocuie Aocru2KeHUA STOTO BpeMeHUN AOM2KHO HacTyNaTb Hapyllenue Halijen- 
{oro mpocroro 3akoua (10). 

M3 (10) wu (11) cnenyer, uro makcuManbHO Jonycrumaa KOHUeHTpauua 
C.2+= Bt) pearupyromero BemectBa B OObeMe JOM2KHA ObITh MeCHbIe OObeMHOrO 
‘TeXHOMeTpHyecKoro Koadpunnenta M, mMakcuMaJibHad Jonycrumaa cKopocTp 
fapacTaHHA KOHWeHTpauuu B meubille YacTHOro oT JeteHua M ua nowHoe Bpe- 
Mai Tpollecca ¢, 3a KOTOPOe Ha TBePAOM Tesle ycneeT OOpasoBaTbcA MopucrThili 
OM TOMMHHOH A, a MaKCHMaJbHaA TOMLHHAa MOpHcTOrO co 


4 Co, t , 


YO6HbIM OObEKTOM JIA SKCMePHMeHTaJIbHOM MpOBepKH MpaBHJIbHOCTH NO- 
[YYCHHbIX Pe3YJIbTAaTOB ABHJIOCh MOJyYeHHe MOpHcTorO cTeKJIa BbIIleIayHBa- 
[MeM B KHCIOTe HaTpOBOOOpocHuKaTHOrO cTrekKa Na = 7/23 (cocraBB Mou. %: 
Na,O 7, BO, 23, SiO, 70). 

Heo6xoyumble JIA MOATOTOBKH 9KCNepHMeHTOB 3HaveHHA D Opi BbIUHC- 
leHbI 10 ypaBHeHut (7) H3 WaHHbIxX onpiTop O. C. Mosuanoson, 3. T. Cnapau- 
koh u A. B. Kpyraopok mo kuHeTHKe HapaCTaHHA MOpHCTOrO COA Ha cTeKsIe 
Na = 7/23 npu ero BbluleawuBaHuH B pacTBOpaX KHCJOT MOCTOAHHOM KOHI[eH- 
paunu. Jina temnepatyp 24 u 25° u pacTBopoB cepHOH HM COJIAHOM KHCJOT OT 
1.1 n0 3N onu u3MeHauuch or 0,00013 go 0,008 cm?/uac. M3 cocrapa ucxoyHoro 
[ Mopucroro creksla BbluHCeHa Bemu4uuHa M = 4,71-10°? 9KB/cm?-uac. 

VMcxoya u3 Bcex nomyyeHHbIX 3HayeHHii D (or 0,0438 go 0,114 cm?/uac) u 
[OUEPNHYTHIX H3 9KCMCPHMeHTAJIbHbIX LaHHbIX 3HaveHH A (or 0,005 zo 0,04 
M/dac), C MoMombIO ypaBHeHua (10) OblIM BHIUMCIeHbI HEOOXOMMbIe BeJIMUHHDI 
KOPOCTH pocta KOHUeHTpaluu KucoTH B (or 0,000012 no 0,70 9KxB/cm?-4ac). 
JalaBadCh Pa3/IMYHbIMH 3HaYeHHAMH JVIMTebHOCTH OMbITa (OT 5 Ao 72 yac.), MbI 
TIpelesHH, YTO MpeslebHO Jonycrumble 3HaueHua B pasusi or 0,000065 yo 
,00094 9KxB/cm?-uac. 

Ja OMbITOB pH KOMHATHOM TemMepaType C CepHOH KHCJIOTON B MpesMoo- 
<eHuHn D= 0,001 0,005 cm?2/uac uv A = 0,01 cm/uac nonyuaem B= 0,000094+ 
--0,00047 29xB/cm?-uac wu A<0,1+0,5 co. 


WAG ance: al 


B — honun 
No = t A ; By Ai nun h, 
onbITa (Seek. 4 se Anyy, © cee dneyaae Bs cael JIHH 
9KCTI. paccu. 
4 AL Oye 4—4,5] 0,045— |0,0112)0,0055 
—0,50 1,44 | 1,54 |1,20-1,33) 1,37 
2 0,516 (ety 19) 0,060 |0,0074/0,0050 


Onpirbl MpoBO_MAMCh MPH KOMHATHBIX TeMMepaTypax Ha MOMMPOBaHHbIX OO- 
a3ilax crekia Na = 7/23. Touma nopucroro COA U3MepAJIaCb B Mpollecce 
bilea4UMBaHHA C MOMOL[bIO H3MepHTebHOrTO MuKpockona. JlMHeHHbIh poct 
OHUeHTPalNu KUCMOTLI JOCTHTaJICA HelpePpbIBHbIM MPHKAalIbIBAaHHeM KPeIKOH 
epHOH KUCJIOTbI H3 MaHOCTATHPOBaHHOrO MepHOrO WHMHApa B TOT HIM HHOW 
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OObeM HHTeHCHBHO HepeMelIMBaeMOM UCTHIIMpOBaHHOH BOfbI. Pesybrar 
WByX TaKMX OMbITOB MpHBesenbl B TAO. 1. Kak BUAHO 110 KHHeTHYCCKUM KPHBPI 
A(t) w co(t) AByX onpiroB (cM. puc. 1), B Te¥eHHe HECKOJIbKUX MepBbIX Yaco 
TOJMHHAa MOPUCTOPO CJIOA, 
EAL JICHCTBUTeJIbHO, pacTeT G 
MOCTOAHHOM CKOPOCTbWO, 
3atemM CKOpocTb mpollec- 
ca, Kak MH CJleoBall 
oxwkuaTb, nanaeT. MutTe- 
peCcHO  OTMeTHTb, UT 
NepBbIH NOJYyMpospayHbl 
cou («crpaTTa») MOAB- 
JIfeTCH B MOMe€HT CPbIB 
JIMHeHHOrO §=pe2xKHMAa 
CBA3SAHHOTO C STHM Majle- 
HHA CkKOpocTH. CKopocTE 
BbILeawHBaHHA 0 JIM 
HeHHOMY PexKHMY, B COOT- 
eb aA ee. BeTcTBHU ¢ (10), pacter 
TIpAMO TIpOMOPWHOHaJIbH 
Puc. 1. Kuneruueckue KpHBble ONbITOB NO AHHeMHOMy pe- KBaJ[paTHOMY KOPHIO UH 
w“umy. 1 —h (t), onptr 1; 2— A(t), ompit2; 3—e(t), cKkopocTH pocTa KOH 
onbit 1; 4 — c¢ (¢), obit 2 HeHTpallun. 
Ha6sroleHHoe Ha OMIbI 
Te COOTHOMeHHe TOJMMMHbI Cil0OeB, NpopaOoraHHbIxX MO JHHeHHOMY pe?KUMy 
(Aon /Ayaun= 1,20—1,33), ocrarouHo 61u3KO COBMafaeT co 3Ha¥eHHeM 1,37,| 
BBIYHCICHHDIM U3 MpHOMKeHHOTO COOTHOWeHHA  Monuy/AyanAgB,/A:Bo, 
BbITeKalollerO Mp YMpoularoulem AoNyueHuun u3 ypaBHeHUus (12). 
Atop BbipaxkaeT OslarojapHocth O. M. Togecy 3a tWeHHble COBeTbI H 3aMe 
4YaHHA Mp oOcyxKeHuu PYyKOMUCH. 


Tlocrymus10 
14 XI 1957 


WHMTHPOBAHHAS JIMTEPATYPA 


1Jl. A. Byauc, KT, 10, 1959 (1940), 2G. Tammann, Zs, anorg. u. all- 
gem. Chem., 111, 78 (1920). #H. B.C pe6enmuxkos, O. C. MonuaHoBae 
MKOX, 12, 588 (1942), *0O. C. Monuanosa, Jucceprauus, JI., 1943. 
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oxnayn Akagemun nayr CCCP 
1958. Tom 119, N° 5 


PHSHTIECKAA XHMAA 
3. A. HOA 


| AJCOPBLLMA CEPbI HA DKEJIE3E H3 KHCJIbIX PACTBOPOB 
| CEPOBOJOPOJIA 


(ITpedcmaeaeno akademuxom A. H. PpymKuroim 12 XII 1957) 


B cBa3H C H3Y4eHHEM MeXaHH3Ma MpOleccosB, CBA3AHHBIX CO CTHMYJIMPYyIOUHM 
M MHTHOUpyioluluM JelicrBueM CepoBosoposa Ha KOPpO3HIo 2%Kee3a B KHCJIBIX pa- 
CTBOPaXx B IIPHCYTCTBHH HeEKOTOPHIX OpraHHyeckHx coesquHeHuH (+), NpencTaBsAIO 
-HHTepecC H3MepHTb aCcopOWHto Cepbl Ha *%emese H3 STHX PACTBOPOB. 
AcopOuHa W3Mepsuiacb C HCMOIb30BaHHeM MeTOsa pakHOaKTHBHbIX H30TO- 
ios. M3 pagquoakrusuolt ceppi (S**) u mopomkKa xKelesa MPHTOTOBAJIOCb Cep- 
-HHCTOe Kele3s0, KOTOpoe pasJiaramocb pacTBopoM H.SOa, u BbieAIOMHicA 
| PaqMOaKTHBHBIN CepoBOOpO Mpu MpolyBaHHHN BoRopona nepeBonusica BO,1 N 
NaOH. Tlonyyanca 0,05—0,7N Na2S*. WaacruHxu x. 4. keme3a (Xuuibrepa) 
HJIH %Kee3a apMKO MocIe O6e3xKHpuBa- 


/HHA MOMellaJIMCb Ha  OlpeesIeHHbIH Ta6Omuna 1 
cpokK B pacrBpop H.SO,4 + Na,S*,  Bbi- Ancopouna us pacrBopa 0,1N H2SOq* 
|HHMaJIHCb, MpOMbIBaIHCbh JUCTHIIUpo- 

BaHHOH BONOl HM BbICYINMBaIHCb. Onpit ene . Eo ee T, (r-aKp/em?)1o® 
)0Ka3asI, YTO NOTHOe OCBOOOKAeHHe OT 

/u3ObITKa pacTBOpa MpoucxoAUNT Mocse rae 3 10 

| 3-MHHYTHOH MPOMbIBKH; BO BCeXx Culy4ya- ; 15 39. 
AX Mbl MPOMbIBaJIM B TeyeHHe 5 MHHYT. 30 36 

| PagquoakTMBHOCTb [WlacTHHOK ompese- Leo-d0"4 i 20 

{ IAJIaCb IPH MOMOULM TOPLOBOH cueTHOH if i 
iTpyOKu. YJebHad AKTHBHOCTb PacTBO- 1,5-40-8 { 33 
}POB H3Mepaacb MO YHCIY UMITYJIbCOB 5 43 

| OT B3BCIWICHHOM Ha TOUHBIX Becax He- 150 110 


| BbICYWICHHOM Hal 3IeKTpONMUTKON Jocyxa. Makrop WepoxoBaTocTH MJacTHHOK 
) OlCHUBaJICA CpaBHeHHeM YvCIa UMMYJIbCOB Moce alcopOWHN Cepbl B OMHAKO- 
BbIX YCJIOBHAX, JaBaeMbIX J\aHHOH u 


TaOauuna 2 XOPOIIO OTMOJMPOBaHHOH MlacTHHKaMH, 
ke Wi MocweqHeli OH Obiul MpHHAT paB- 

Konueutpauua, V Ipo- ae HbIM Was 
cee Aa B ra6n. 1 mpupeyens cpequne pe- 
NazS | HsSO./ N(CH), | wun, | “= «3 YbTaTbI H3MepeHHA alcopOUHH Ha xX. 4. 
= >Kelle3e B-9KB Ha 1 cM? HCTHHHOM M0- 
7 5-10-5| 0,1 HeT 15 40 BepxHoctw upH ¢ = 20°. Onpirnl c- 
e108) 170" 11,4108 ie re *Kele30M apMKO lay aHaJOrHuHblit 
1,5-10-8| 0,4 | 10-3 putea ee Lene 2 
ee 5 42 Jlo6apmeHue unrudutopa N (CaHy), 
6,0 a | 38 He H3MeHANIO BeMMUNHY alcopOuny (cM. 

Taom, 2): 


Bospactanue acopOunu co BpeMeHeM B Culyuae pacTBOpa KHCJOTHI, cozep- 
} xKaulero Gomee 10°*N NazS 6e3 HHrHOuTOpa, CBA3aHO, OYEBHAHO, C YBeJIMYeCHHeM 
(mMOBepXHOCTH BCwlefcTBHe TpaBJeHuA. TloBepxXHOCTb MJIaCTHHKU, KpoMe Toro, 
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yake yepes 6—10 MHHYT MOKppIBaeTCs NySbIPbKaMH BCIYYMBAHMA, YHCIO H pas- | 
Mepbl KOTOPBIX BO3pacTaloT CO BpeMeHeM TpaBeHuA. B npucyTcrBun HHTHOH- | 
ropa IWaCTHHKH ocTalorcd riaqKHMM M OsecTALMMMH, agcopOuMA Maso pacter 
cO BpeMeHeM. | 

Pocr u3MepseMOli BeIMYHHbI aMCOPOUMH MPH WIMTebHOM HaxO*KJeHHH MJla- 
CTHHKH B pacTBOpe MOxeT ObITb BbISBaH TaKxKe H3/IYYeHHEM OT CePbl, MPOHHK- 
wel BrayOb MeTasuia. ITO MpOHHKHOBeHHe 
onpeleaOcb H3MepeHHeM PakHoaKTHBHOCTH 
2Kee3HIX MwaCTHHOK ocye afcopOuHH H3 
pacrsopa 1N H,SO1 +4,6-10°*N Na,S", mo- 
CyleMOBaTeJIbHOrO CHATHA BepXHero CJIOA Me- 
Talla TOHKOH HaxkayHol Oymarn (Ne 000) u 
B3BelUMBaHHA Ha TOUHBIX Becax. J IPOHHKHOBe- 
Hue aHHOHOB SO? , a TakxKe J” u Br BrayOb 
WIaCTHHb! Opwio paHee oOOHapyxKeno H. A. Ba- 


aMnfmun 
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es WawoBort (°). | 
N Ha puc. | noka3aHa KpHBaAx H3MeHeHHA | 
AKTHBHOCTH IlJIaCTHHKH 10 Mepe CHATHA C/OH 

to MeTaJlJIa C MOBepXHOCTH, H3 KOTOPOH BHAHO, | 


uTO HEKOTOPOe KOMMYeCTBO CepEI (OKOO 10%) 
IIpOHHKaeT B rviyOb MeTasia Oojee ueM Ha 
1,5u *. [lormoujeHHe 93sIeKTPpOHOB, H3J1y4ae- 
MbIX S®°, cloemM 2Kee3a B lu He MpeBplilaer 
10—12% (HaliqeHo “3 KpHBOM NormoujeHus 
CJIOAMM aJIIOMMHHeBOH (POJIb'H, IPHHUMasw O]H- 
HakoBoe normomenHe Ha | mr/cm? yaa Al | 
u Fe). 

Kak BHAHO H3 aHHbIX TAO. 3, ONbITbI MOKa3asIH, UTO CKOPOCTb pacTBOpeHHA 
*Kelesa B pacTBOpe CePHOH KUCMOTHI, ConepxKauleH HS, mourn He H3MeHHeTCA OT 
no6apnenua KJ, OHako 9Ta CKOpocTb CHJIbHO BOspacTaeT, eCIM K pacTBOpy 
H.,SO.1 + KJ jo6aButp Na,S. 

MoxHo CilelaTb BbIBOL, YTO aqcop6u- 

OBaHHad Cepa CBA3bIBaeTCA C 
Ate Hee “em HO, u eee, Ckopoctb pacTBopenua xese3a B 1 H,SO,+ 


Mpu acopOWuH cepbl BbITeCHsAeTCA C T0- Kounentpayusa, N 


eae 

X. 
gs / fo ft 

Tonuwuna CHUMaeEMOZO COA 


Tl a6 Wielaune 


CxopocTb 
BePpXHOCTH, TaK KaK 3aMeJ\IAtoUlee eH- Na,S | 7 gee Gi aoe 
crpHe KJ mouTu mowHOcTbIO HCUesaeT 4 
mpH oOapnenuu NaS kK pactBopy HeT HeT HeT 4-10-4 
(ra6n. 3, crpokH 3 u 4), BTO Bpemsa Kak. 9,004 HeT HeT 9.1074 
noOapienne KJ Kk pacrsopy H.SOa + 0,001 | 0,004 ee Tas 
+ Na.S mpakTuyeckKH He M3MeHseT 0.004 en 0.004 ati 
BeIMYHHY alcopOmuuu cep (tabu. 4). 0,004 het 0,004 1,2.10-8 


OjHakO CHJIbHO BbIpaxKeHHoe 3a- 


” Gig 

MeJWIstrollee KOPposHio AekcTBue HOHOB N(CaH,)4 B pacTBope, coylep2xanjem 
Na2S u KJ, m0 cpaBHenmio Cc JelcTBHemM pacTBopa KHCJIOTHI, CONep2xKalllero TOMb- 
ko NaS (ra6. 3, crpoku 5 u 6), cBHyeTeIbCTBYyeT O HaJIMUMM Ha MOBepXHOCTH 


IDES Hep a 


CoctaB pactsopa, N 
Tipogomx. ay- 


H,SO, | NaS | Ky | N(CH)” copounu, MuH. T, (r-3KB/cm?)-10%° 
16 PROMOS HeT HeT 5 44 

On NS PPOrN Ost 0,5-10-3 HeT 5 42 

1,0 10-3 0,5-10-8 1,4-10-8 20 46 

Je 0) 10-8 HeT 10-8 20 45 


* e 
He6onbuiat HauaibHad safepx#KKa Ha KPpHBOH cnaya PpaXHOaKTHBHOCTH IPH CHATHH OYeCHb 


TOHKUX CM0€B MeTaJa CBA3AHa, OY€BHAHO, C TEM, UTO BEHUHHa 3epeH aOpasuBa HaxMayHoli 6y- 
Marv cocTapuset 0,2 —0,3u. 
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SHAYMTCJIBHBIX KONMYeCTB Hoga (1,").2 JleicrButenbHo, OMIT! 110 HU3MepeHH1o 
alcopOlWHH MOHOB Hosa Ha x*Kenese v3 pactpopop H,SO4 + KJ npu nomon 
MeyeHoro KJ!*! nokasaiM, 4TO B mpucytcrBuu NaS ajcopOunaA Hola yMeHb- 
maerca BCero JIMINb Ha 20—25% 

OnbITbl CHATHA MOAAPW3aLHOHHBIX KPHBbIX YKa3biRalor Ha CHHKeHHe BO- 
AOPOMHOrO MepeHanpAxKeHHA Ha 2%Keese NpH WoOaBenun NaS kK pacrBopy 
HSO4. OqHako mpucyTerBHe B pacTBOpe KHCAOTEI OpraHuyuecKoro HHrHOuTOpa, 
HallpHMep CyJbtata TerpaOyTHaMMOHHA, OHOBpeMenHO c NaeS mpHBogur 
K 3Ha4HTeIbHOMY MOBBIIWeHHIO MepeHalpsxKenna. 

CnenyeT elle yKa3aTb, uTO OGaBueHHe MHTuOUTOpa K pactBopy H,SO, + 
+ H,S mpegxorspamaeT noaBsenne Boyoposnol xpynkocru pH TpaBJieHuu B 
HeM 2xeJle3a. Tak, HallpHMep, CTasIbHad MpOBomOKa ToMMMHOLi 0,2 mM, KaTOHO 
NOJAPH3SyeMaxA TOKOM = 0,01 a/cm? nox rpysom B | Kr B pacrBope IN H,SO, + 
+ 10°°V NapS, pasppiBaetcn yepes 2—3 mnH., OgHakO noce jobaBeHHs 
10° m/a cynmbcbara Tetpa6yTHaMMOHNA OHA He paspbiBaeTca B TeueHHe 4—5 
yacoB. B uuctom 1,0 N H,SO, mpososioka He pa3pbiBaeTca TakxKe B TeyeHHe 
4—5 yacos. 

AjcopOuuA cepbl Ha xKeleze MpeycTaBiaer co6oli HeoOpatumblli mporecc. 
ITO cileqyeT H3 TOrO PakTa, 4TO OHA MOUTH Ha H3MeHAeTCA OT AMHTeAbHOrO 
NpOMbIBaHHA WlacTHHKH Boyok. IIpH mpomMbIBKe MacTHHKH pacTBOpoM 
1N H,SO, B Teyenne 10 mux. agcopouua c 35-1020 ymenbummmach AMUIb 
mo 27 - 10°10 r-9KB/cem?. 

Cpequaa BeaMunHa aycop6unu cepbl 3a 5 MuH. u3 pacrsopa 1N H,SO,4 + 
+0,001N Na,S papua 42- 10°10 r-9KB/em? nam 21 - 10°! r-ar ceppr Ha | cM?. 
QTa BeJHUHHA HECKOJIbKO MeHbIIe, YeM HEOOXOAMMO JIA OOpasoBaHuA JByx- 
AaTOMHOrO C/OH HOHOB S? (r = 1,84 A, na MoHocaoan T = 12, 3 - 10°10 r-3KB/cM?). 
Yka3aHHoe 3HayeHHe afcopOUMH OTBeyaeT CBA3bIBaHHIO HeEMHOrO MeHbIUe, 4eM 
OMHOTO aTOMa Cepbl C OZHHM aTOMOM X%Keviesa (Aa a—Fe r= 1,238 A, Ha 
nopepxHoctu 27 - 10°40 r-at/cm?). OgqHaKo TOUHOTO pacueTa BeJIMYHHEI alcopo- 
IHH MPOW3BeCTH HeEBO3MOXKHO H3-3a MPOHHKHOBeHHA Cepbl BrvlyOb MeTaJJa. 

CpaBHeHue BbIIe€yKa3aHHbIX JaHHbIX C BeMYMHOH acopOunu woya Ha 
*Keslese (4) Bce Ke MOKa3bIBaeT, YTO Cepa NOKPbIBAeT 3HAYHTEbHO OOsbUIyIO 
WaCTb MOBEPXHOCTH >Kewie3a. 

CrumyJupytoulee JelcTBve cepoBOopoya Ha CKOPOCTb pacTBOpeHHA xKewesa 
B KHCJIOTaX, CBA3AHHOe TlaBHbIM OOpa30M C ycKOpeHHeM aHOZHOrO mpollecca 
(°), BbISBIBaeTCH, MO-BHIMMOMY, OCIaOJIEHHeM CBA3H Me*K]yY aTOMaMH >*KeJle3a 
HW OOJlerueHHeM HX HOHH3AILMM BCJIEACTBHe BOSHHKHOBeCHHA MPOYHOH CBA3H aTO- 
MOB >Kele3a c cepou*. . 

Heo6xoyqumo TakxKe OObACHUTb HCUe3HOBeHHE CTHMYJIMPYIoulero eHCTBUA Ce- 
POBOJOposa B MPHCyTCTBHH HEKOTOPbIX HHTHOMTOPOB HM YCHJIeHHe UX 3aMe]JIAIO- 
ulero JeHcTBHA Ha Koppo3suio B MpucytTcTBHH H.S no cpaBHeHulo C TelicTBueM 
9THX HHTHOUTOPOB B OTCYTCTBHe NocsesHero. OnbiTbl WOKasaJIv, YTO MPH WaHHOH 
KOHI[eHTpalluu MHTMOuTOpa B pacTBOpe CyUlecTBYeT ONTHMAaNbHAaA KOHWeHTpa- 
una H.S, upu Koropoi HaOmosaercd MaKCHMAaJbHbI 3aMefiaoMHH odpdexr. 
Yeeinuuenne KOHUeHTpalluM MHTMOUTOpa, HanpuMep TpuOeHsuaMuHa, Maer 
BO3MOXHOCTb YBeJIHYHTh KOHeHTpaunio HS go 10-*N Ges cHuxKeHHA COBME- 
CTHOFO 3aMealoulero KOpposu1o acpdekra. ¢ 

Baxkuo ormetutb, uto H,S cymecrBeHHO yCuJIMBaeT HHTHMOUp yroulee AelcTBHe 
TOJIbKO B Culy¥ae OPraHvyecKUX OCHOBaHHH; OpraHvyecKkHe KUHCJOTEI M CNMPTHI, 
HallpHMep KampOHOBad KUCMOTA HJM TEKCHJIOBbIM CIMPT, a TAaK2xKe Cy IbPOKNCIO- 
Tbl YBeJIMUMBAaIOT CTUMYUpyroulee AelicrBue HS. 

Otu takTbl MO3BOJAIOT BLICKa3aTb MpeAmomoweHHe, YTO KaTHOHD! WHTHOH- 
TOpa JaloT IpOuHO cBAsaHHbIe (Q/eKTPOCTAaTHYeCKHMH CH/1aMH) Napbl C OOpasyio- 
IMMYicad Ha MoBepxHocrH xele3a AunonamMu Fe — S. : Unco 9STHX 
Map Ha eMHUMy MOBepXHOCTH oOMmpesesneTcA KOHIeHTpallnen uHrHMOuTopa 


* HeckobKo OTJIMUHbIL MeXaHH3M CTHMYJIMpyloulero elicTBUA CepoBOLOpoa MpeANOXKH- 


au Maxkpatijec u XaxkepMax (°). 
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B pacrsope. [Ip HexocraTOuHOl KOHUeHTpauun uHrHOuTOpa cruMyupylomMey 


cpoictBa H,S coxpausatotcs. I[loyrBepxyeHHeM 9TOMY MOXKeT CJYXKHTb 
yKa3aHHoe BbIle YBeIHYeHHe BOMOPOMHOrO NepeHalpAKeHHA B par} 
CTBOpe KHCJIOTbI MPH COBMeCTHOM IpucytTcTBHH H».S uw uHrHOuTOpa H CBA- 
3aHHoe C 9THM YMeHbINeHHe CKOpOocTH pacTBopeHHa x*Kevle3a. IIpH 9rTom,, 
BePOATHO, MPOHCXOMHT YMeHbIIeHHe MOBEPXHOCTHOM KOHIWeHTpaluu acopOnu- | 
POBaHHbIX aTOMoB Boxoporxa [H];, 0 vem cBuyeTeMbCTBYeT CHHKEHHE BOJOPOL-| 
HOW XpynkKocTH np i = const B pacrBope H,SO4 + H.2S npu AoOaBseHHH K He- 
My OpraHHyeckoro ocHoBaHHA. Kak MW B CJly¥ae COBMeCTHOrO AeHCcTBUA Talouy- | 
HbIX HOHOB HM OpraHH4ecKHX OCHOBaHHH B IpucytTcrBuH As,Os (7), YMeHbIIeHHe : 
XPYMKOCTH, CBA3AHHOe C YMeHbIMeHHeM CKOpOocTH AuPppy3HH aTOMapHOrO BO- 
opoa B MeTaJlJ1, BbISbIBAeTCA MOBbILMeHHeEM KATOHOFO NOTeHLMaJia OT JOOaBJIeHHA 
WHTHOUTOPOB H YBeJIHYeHHeM CKOPOCTH YaJleHHA BOROpOsa No dIeKTPOXHMH- 
yeCKOMY MeXaHH3My. 


MockopcKHil rocyapCTBeHHbIMt yHHBepCHTeT Tloctynusto 
um. M. B. JlomoHocoga 6 XII 1957 


LWHTHPOBAHHAS JIATEPATYPA 
13) A. Voip a, Becru: MPY; Ne 27189 (1956)) 2 3) AR Moda, Oe aril dos 
639 
BAA. KysHenos, 3. A. Moda, KDX, 21,201 (1947) 8 Al Mi alkar indiekss 
ui a axopeuxkaa, JAH, 86, 577 (1952). 


OZ ¢ 
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enkaas;K. Ilapudos, JAH, 84, 543 (1952). 8H. Ai: Banamosa, JAH, 103m 
(1955), #3. A. Hoga, IT. B. Powxgectpeuckaa, MAH,91, 1159 (1953)5) 


ekerman, Ind. and Eng. Chem, 47, 1773 (1955). 7 3, A. Yo dam 


Aoxruanger Akayemun nwayr CCCP 
1958. Tom 119, Ne 5 


PHSHYECKAA XHMHA 
| M. P. KPHYEBCKHH, H. E. XA3AHOBA u JI. P. JIMHUWIMIL 


AUPOY3KVA B KPHTHYECKON OBJIACTH TPOHHbIX PACTBOPOB 
(IT pedcmaeaeno axademuxom A. H. @pymxuneim 24 XII 1957) 


Ckopoctb Judpdy3HH B pacTBOpaX onpeesmeTcA Tpaluentamu xumuuecKux 
moTeHiHasos (1). B KpuTruyecKOl TOUKe JBOMHOTO pacTBOpa MpOH“3sBOLHAaA OT 
‘XUMHUeCKOrO ToTeHMaJla KOMMOHeHTa MO cocTaBy paBHa Hyv0 (?). Tlosromy 
B KPHTHYeCKOH TOUKe ABOHHOTO pacTBOpa rpalwveHT XUMMUeCKOrO NOTeHIIMasa 
KOMIOHEeHTa PaBeH HYJIIO IPH rpayueHTe KOHWeHTpalluH KOMMOHeHTA, OTJIHUHOM 
OT HYJIA. 

IIpekpamenue ubysuu K KpuTwyuecko OONacTH ABOMHOFO pacTBopa, BHep- 
Bble mpefscKasanHoe JI. I]. Konopanosyim, TObKO HeLaBHO NOyuHO 9kcrepH- 
'Me€HTaJIbHOe NOATBepxK enue (°,4). Dror akT MpakTHYeCKH MOHOFO MpekpawjeHHna 
‘uddy3uu B KpHTHYeCKOM OONacTH OY€Hb HHTepecHbiii B TeEOPpeTHYeCKOM OTHO- 
INe€HHU, MpHoOperaeT Ooubui0e 3HavVeHHe JIA MpaKTMKU, TaK KaK HakJalblBaert 
oco6bli oTmeyaTOoK Ha KMHeTHKy MpolleccoB, mpoTekaiouluX B 9TOH OOmacTH 


(*). 

B KpuTuyueckoH TOUKe TpOHHOrO pacTBOpPa HH OHA W3 MPOM3BOHbIX XHMH- 
‘YeCKHX MOTeHIMasIOB KOMMOHEHTOB 10 COCTaBY, B OTJIMUHe OT ABOMHBIX CHCTeM, 
He MpeBpaulaeTca B HyJIb (7). Tlostomy, B OOmleM culyuae, CKOpocTb Audbpysuy 
KOMIOHEHTOB TPOMHOFO pacTBOpa BONM3H KPHTHYeCKOH TOUKH He OyjeT NaaTb 
‘lO O4eHb MaslOro 3HaveHHA. OWHAaKO, eCJIM PaCTBOP ABJIAeTCA PasOaBJICHHbIM B 
OTHOWeCHHH TpeTberO KOMMOHEHTA, TO C OObIUIOM CTeMeHbIO NpHOMxKeHUA K 
OCHOBHbIM KOMIOHEHTaM MOXKHO MpJlaraTb TeOpHiO ABOMHbIX cuHcTeM. Torga 
B TAKUX CHCTeMaX BOJIH3H KPHTHYeCKOM TOUKH CKOpOCcTh Au py3uu AByX OCHOB- 
HbIX KOMMOHEHTOB OCTaHeTCA OM3KOM K HYJIHO, TaK Kak MpOw3BOAHbIe XuMHuUe- 
CKHX IMOTeHILMa/IOB KOMMNOHeEHTOB 0 cocTaBy B KPHTHYeCKOH TOUKe OyyT 
OUCHb MaJIO (TEM MeHbIIe, EM MeHbINe LOOaBKa TpeTberO KOMMOHEHTA) OTHYATbCA 
ot Hyaa. [Ipou3spoqHaa %Ke XMMMYeCKOFO NOTeHWMalla TpeTberoO KOMIMOHeHTa 6y- 
eT OTMIMGHA OT HYA, UM Audpy3ua ero Loa MpOTeKaTh C KOHEYHOM CKOPOCTHIO. 

Vcnomp30BaHve TaKOrO ABJICHHA NO3BOMIO Obl MPOW3BOAUTb OOoralleHue 
TPCTbHM KOMIOHCHTOM (HJIM OFHCTKY OT TpeTberO KOMMOHEHTA), CCIM 3aCTaBHTh 
uddyHTMpoBaThb ero vepes Kak yi0-TO JIMHMIO Pasflesla C OTHOCHTeEIbHO ropa3zo 
6oubilel CKOpOCTHIO, 4eM LupyHAupoBasu Obl OcHOBHbIe KoMNOHeHTHI. Mcnoub- 
30BaHHe TaKOLO ABJICHHA MOSBOJIMJIO Obl TAK*Ke IPOBOANTb M3OUPaTebHble XMMU- 
wecKHe rereporeHuble peakIlMH, KOTOpble IpoTeKaJIM Obl 10 XMMMYeCKOK KMHETHKE 
JIA TpeTbero KOMMOHEHTAa, B TO BPeMA KaK JIA AByX OCHOBHbIX KOMMOHEHTOB 
9TH peak MOFyT MpoTeKaTb TOALKO M0 LudpysHouHOU WJIM CMelaHHOM KHHe- 
quke (4). [losromy uccaeqoBaHue cKopocTu Audpysuu KOMMOHeHTOB B KPHTHUe- 
CKOli OOslacTH TaKHX TPOMHbIX CMeceli MpescTaBAeT OombUIOH MHTepec. 

3alaua aHHoro uCcCeOBaHHA Oblla OrpanHwueHa pelwleHHeM OCHOBHOrO 
BOMpoca — OMHOSHAYHO BbIACHHTbh, MpOMCXOMMT JM 3a CueT MOJIEKYAPHOK 
Audbysuu B KpuTMyecKOi OOIacTH 3aMeTHOe OOoranleHHe pacTBOpa TpeTbUuM 
KOMMOHEHTOM, HIpaloluluM pOJb HeOobUOH BoOaBKU K JBOMHOH CHCcTeMe, 

Uccnenopanne fudbysuu B TPOMHDIX pacTBopax ObIIO No pay NpHuAH 
lOcTaBJIeHO Ha IpHMepe CHCTeMbI TPHITHMAMHH — BOJla C MoOaBKOM HeOOM_UOTO 
KomuuectBa 6yTHamuna. Mccreqopanve mpoBeseHo MeTooM kanussaapa. LA 
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paOorbl ObIIM HCHOb30BaHbI KanWIApbl MaMerpOM OKONO 2 MM H JVIMHO 
oKo0 40 mM. Onbirbi BesIHCcb B TeYeHHe 5O—9O uacos. TepMocraTHupoBaHue ocy 
WeCTBIAIOCb C MorpentHocth1o + 0,05°. Meroyuka MpoBeseHuA ONbITOB Oba T | 
2*Ke, UTO H IPH uccAeqoBaHHH Auppy3uu B KPHTHYeCKOM OOAacTH mE | | 
HbIX cuctem (°,4). 

MuuvMmaibHad BeIMuHHa WOOaBKH OyTHaMHHa OF paHH4HBaslacb TOUHOCTb 
IIPHMeHAeMOrO MeTOMa aHasH3a NO BaH-Cualiky. KoncTpyKWMa alnapata H MeTO- 
.\MKa aHaslv3a, pa3paOoTaHHble B IIpuMeHeHHuH K JaHHOMYy CuJlyyaio*, m03~ 
BOJIAIH ONpekeiATh cofepxaHue OyTHamMuHa nopayKa | mr, Haxojanjeroc 
IpHMepHo B 10 Mia X%KHAKOCTH, C OTHOCHTeJIbHOH MOPpeliHOCTbIO 3— 5 ipecure 

Uccneqopanne Audpy3un B TpeXKOMMOHEHTHOM CMeCH ObLIO MpOBeeHO AI 
pacTBOPpOB, B KOTOPBIX BCera COXPaHAMOCh OMHOM TO %Ke OTHOWeHHe OYyTHJ- 
amMuHa K TpHaTHamuHy (~ |: 14). OnpedeteHua npoBedeHbl AIA OHOM TeM- 
meparypb! 18° (KpuTwueckad TemMepaTypa HcceloBaHHOH TPOHHOK CMmeCcH 
DA Wena 

Jina mouwyueHun OouJlee YeTKHX pe3syIbTATOB (eCIHM yueCTb OrpaHHeHHyto: 
YYBCTBUTCIbHOCTh MeTOJa aHau3a Ha OyTHJaMHH) JIA UCCeOBaHHA OblI! 
BbIOpaH OombuIOM TpaqueHT KOHWeHTpallun AuddyHAupytowlero KOMIOHEHTA. | 
Pa3Hulla B KOHILCEHTpalluAX MCXOJHbIX PaCTBOPOB B CTaKaHe UH B KalMJApe}) 
cocraBiala mopayKa 0,2 r/em? faa TpusTHiamuna u nopayqKka 0,013 r/cm?} 
AA OyTHIAaMuHa. | 


TaOuuna 2 


Kosppuunent znppysHn TpusTHamuna Dy.) B TpoHHOK cMecH npH 18° 


KongeHTpauuaA B Kanysuape, rj/cm® 


OJIKHTCJIBHOCTb 
ipo nae : D-1077, cm?/cek 


HatiaJibHan KOHeCYHaA 


KonueHTpalua TpHoTHIaMHHa B cTaKaHe 36,3 Bec. % 


0,157 0,166 45,25 Heise 
0,157 0,164 45,25 ARS 
0,169 0,180 45,9 232 
0,169 0,182 45,9 3,7 
0,169 0,184 69,9 4,7 
0,158 0,178 95,3 5,3 
0,158 0,169 71,4 Dine, 
0,158 0,169 71,4 2,2 
Cpequee . 3,4-+0,4 
KonuenTpauua TpHoTHIaMHHa B cTaKaHe 19,3 Bec. % 
0,000 0,0302 65,5 15,9 
0,000 0,0326 65,5 18,4 
0,000 0,0370 69,4 18,6 
0,000 0,0379 69,4 NG) 


Cpennee. . . 18,4-++0,5 


M3 mpupeyenubix B Ta6u. 1 u 2 aHHbIxX BUHO, UTO KOIPDuUMeHT Luddy- 
34M OyTHJIaMHHa KaK B KPUTHYeCKOM OOMaCTH, TaK M B pasOaBJIeHHbIX pacTBo- 
pax MMeeT OHH HM TOT %Ke MopsyoK. HeckonbKo Oonbutee 3HaueHve Deyr B 
pasOaBJIeHHbIX pacTBOpax OODACHAeTCA MeHbIel BASKOCTbIO UX MO CpaBHeHU1O 
C KOHI[CHTPMPOBaHHBIMH pacTBopamH. Takum OOpasom, ckopocTb Audpy3sun 
OyTHIaMHHa, MPHCyTCTByloUlero B KatecTBe HeOOUbIWO NOGOABKH K JBOLHOIi 
CMeCH TPHSTHJaMHH — BOfa, He Mpekpawjaerca B KPHTHYeCKO oOO6macTH, 
B OTIMUHe OT TPHITHMaMMHa (TAO. 2), cKOpocTb Audpy3uu KoTOporo B aTOit 
o6acTH pe3ko cHwKaeTcs. B pasOaBseHHBIX 2Ke pacrBopax KosppunnentT mudp- 
(y3HH TPH9THaMHHa UMeeT TOT %e MOpAOK, uTO u Kosdpuwnenr Audpy3uu 
OyTuamuHa. Mutepecuo ormerutb, uro D Aud TpusTHaMuHa B pa3sOaBJIeHHbIX 


* Metosuka anam3a OydeT u3v10%KeHa B OTICILHOM COObmeHHH. 
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PactBopax — KaK TPeXKOMIOHeHTHBIX, Tak H JBOMMHDIX (4), uMeer GO1H3KHE 
3HaueHHa. 


B cormacun c TeoperwuecKHMH HpelnocbWiKaMu ObWIO nowyueHo o6oratie- 
HWe CHCTeMbI OyTHaMHHOM. OrHouleHve OyTHIaMuHa K TPHSTHAaMUHYy B aud- 
PYHAUpyioulem moroke cocraBsseT OKONO 1: 6, B TO BPeMA Kak B HCXOJLHOM 
PacTBope oHO cocraBsaso | : 14. 


Ta6Oauna 1 
Kosppuunent aubdysun 6yTHamuna (Deyr) B TpoHol cmecu mpu 18° 


KoHueHTpallua B KanHsviape, r{/cm® 


IIlponzom«Ku- 


40-5 21 
TesbHocts, yac. |2°10~*, cm?/cek 


HavaJIbHaan | KOHCuHaAA 


KonueHTpauua TpHSTHIaMuHa B cTaKaHe 36,3, B Kanuape 17,6 Bec, % 


0,0445 0,0140 49,25 OT 
0,0114 0,0130 45,9 0,14 
0,0114 0,0130 45,9 0,14 
0,0114 0,0137 69,9 On 
0,0114 0,0127 69,9 0,06 
0,0108 0,0130 95,3 ORs 
0,0108 0,0136 (Aes 0,25 
0,0108 0,0134 71,4 0,17 
Cpemnee = 1/05 16250704 


KoHeHTpallua TpHITHJIaMHHa B CcTaKaHe 19,3 Bec. %, B KanMaape 0,0 


0, 0000 0,0055 65,9 0,50 

0, 0000 0, 0037 65,5 0,23 

0 ,0000 0, 00405 69,1 0,44 

0, 0000 0, 00343 69,1 0,29 
Chemuce seus | 0,35+0,04 


Takum o6pa30M, BlepBble MpoBeeHHOe HCCIeMOBaHHe CKOpocTH Auppy3nn 
B KPHTHYeCKOH OOJIAaCTH TPeEXKOMMOHEHTHBIX PaCTBOPOB NOKasaJl0, B COrlacuh 
€ TeOPHel, BOSMOXKHOCTb OOOrallleHHA PaCTBOPa TPeTbHM KOMIMOHEHTOM 3a CUeT 
efO MOJIeKyJIApHOH Wudpy3uu. 


TocyfapcTBeHHbIit Hay¥4HO-HCCJeqOBaTeIbCKHH Tloctynuai0 
HM MIPO€KTHBIH HHCTHTVT a30THOM MPOMBILIJICHHOCTH PA IVE WOH 


LHMTHPOBAHHAA JIMTEPATYPA 


ii, O tismger, RMAF ss, J.-Physs Chem:, 365: 2689(1932).. 2 AB. D6 oc, 
Tepmogunamuyeckne padoTts, M.—JI., 1950. ?H. P. Kpuuescxkui, H. EF. Xa3a- 
Hosa, JI. P. Jiuumunu, JAH, 99, 113 (1954). *H. P. Kpuuesckuil, lO. B. 
Uexauckaa, KX, 30, 2315 (1956). 


Dia 


Jloxuayn Akagemunu nayr CCCP 
1958. Tom 119, Ne 5 


PHSHYECKAS XHMUSL 


A. T. JIECHHK 


METACTABHWJIbBHAS JWArTPAMMA COCTOAHHA CHCTEMbI 
JKEJIESO — XPOM 


(IIpedcmaeaexo axademuxom I. B. Kypdtomocoim 7 XII 1957) 


B HacTosliieM cooOmleHHH JaeTCA KOJIMUeCTBeHHaA OWeHKa SHEP MexLy- 
aTOMHOFO B3aMMOJeHCTBHA B CIIaBaX CHCTeMbI %KeJles30 — XpOM, NOJyYeHHaA C | 
UCNOJIb30BaHHeM pe3yJIbTAaTOB padoTHr (+) H CMelWalbHO WIA STO Wed | 
MOCTaBJICHHbIX OMbITOB MO ONpeesIeHHIO MOJIO%KeHHA KPUBbIX (hasOBOro PaBHO- 
BeCHA aJIb(pa-raMMa B STOM cucTeMe. 

CorjacHo padorte (1) KpHBbIe paBHOBecHsA aJib(pa- W ramMa-(ha3 OMMcbIBaIOTCA 
y paBHeHHAMU 


ore ces z,€ 
RT In = AG +"C2,, —-F Ch 


Ce By? 
Cea 74 Sor ZS 
RT \n en AGG a Ct (1) 


Mp YCJIOBHU, UYTO AaTOMbI NO y3JlaM pelleTOK COCYULeCTBYIOMNIMX (a3 pasMeLeHbi 
XaOTHUeCKUM OOpa3om. Smecb Caz, Cpa, Cay, Cay — KOHUeHTpallMH aToMoB A 
(xKele3a) u B (xpoma) B (ba3ax &% UM Y COOTBETCTBEHHO; 2, HU 2y — KOOPAMHAaLlHOH- 
5 = s — 6% Oe eee a — ey Xe 
Hble YCJla pellleTOK «- uM y-cpa3; &, = 2%, + 6%, — 204, HW sy =e, + ed, 


— 22%, — MapaMmerpbl, XapakTepH3ylonlwe Mer%KyaTOMHOe B3aHMOjleHcTBHe B 
allbtpa HM ramMMa-(pasax; BeswuunHa AGa'= G¥—G*% mpenctapnaer co6olH pas3- 
HOCTb CBOOOJHBIX 9HEprH y- H «-(pa3 uncToro xesIe3a; AGg — napamMetp Teopun, 
3aBUCALIMH TOJIbKO OT TeMMepaTypbI. 

B ynomMsHyTou padore ObwI0 MOKa3aHO, YTO ypaBHeHHaA (1) NO3BONMIOT OObSIC- 
HUTb HalHune MHHHMYMa Ha KPHBBIX PaBHOBeCHA a-M y-(pa3 HEKOTOPbIX CHCTeM, 
B YacTHOCTH, Jia Cucremb! Fe—Cr ypapuenua (1) 6binu conocraBseHbI Cc ycpes- 
H€HHBIMM SKCIEPHMeHTaJIbHbIMH pe8yJIbTaTaMH pa3JIMUHbIX apropos. I[Ipu 


STOM OKAa3aJIOCb BO3MOZKHBIM OIIPeMeIMTb PasHOCTb —~ — a , a TakxKe 
napametp AGg, KoTOpHIM OKa3aJICA JIMHeEMHO BO3pacTatomleh dyHKUMel TeM- 


2.,& 
lepaTypbl BO BCeH OOwlacTH CylecTBOBaHHA y-MeTsiu. [lopo3Hb BeMuMHbI —— 


2 
Ze eo 
My 5) He ObWIH HaNJeCHbl, MOTOMY U4TO AVIA UX HaflexKHOTO OllpeeweHnA 


TpeOyrorcsH Oosee TOUHbIe WaHHble O MOMOXeHHH y-MeTMM, “eM Te, KOTOPble 
UMeIOTCA B JIMTepatype. 

B smuTepatype MpuvBOsATCH MaHHble WIA CMMaBOB TeXHHYeCKOH UNCTOTDI 
HM, KpomMe Toro, 6e3 yYera BO3MOXHOPO BJIMAHHA Ha MOO*KeHMe KPUBbIX 
PaBHOBecHA lpewecrBylouleH ONbITy BbICOKOTeMMepaTypHOH o6padorKH 
civiaBoB. Hamu ycraHoBJieHo, 4TO MpeBapuTeMbHbIi «POMOreHUsUp yloULHii» 
OTAKHT  CMJIaBOB MOKeT 3aMeTHO CMEellaTb KPHBbIe PaBHOBeCHA, TO 
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“BASAHO, M0-BHMMOMY, C YCTaHOBJIeHHeM OJIMKHErO NOpAAKa B (pase, roBep- 
raBUleHCH JWIMTeJIbHOMY HarpeBy. 

Jia OleHKH no ypapHenusam (1) ¢, He, HAMM ObWIM MocTaBseHbI 3aHORO 
SMbITHI MO ONPeeNeHHIO MOO%KeCHHA KPUBbIX PaBHOBeCHA auIb(ba- H ramma-ca3 
B cucreme Fe—Cr *. Wcxogupimu matepvasamu cy2xKHaH padbuHnpopaHHbilt 
B TOKe BOMOpoOda deKTPOMHTHYeCKHH XpoM, coxepxaBumMi 0,003% O, 
J,0266 Ns, 0,03% Si u saekrpomurnueckoe xe1e30 (B Bue ueUTyeK), TlepBO- 
davaIbHO cosepxaButee 0,02% C, 0,0009% Mn, 0,017% Si, 0,003% P, ne- 
(a3HPOBaHHOe B BbICOKOM BakyyMe pH 1400—1500° B reuenne 13 yacop c no- 
SJICAYIOULMM PacCIaBJIeHHeM HM BbILep2xXKOH B PaCMWaBJICHHOM COCTOAHUH OKOO 
: yacos. Ilocie Takoro pexHMa IWIaBKH B e 
*Kellese OblIH OOHAPyXeHbI JMMb cilemp C 
yrepoqa (<0,003%). Temnepatypa a—y- 900 
MpeBpalleHHA CNaBOB ONpedelAIacb 10 pes- } 
KOMY H3JIOMy Ha KPHBbIX 3aBHCHMOCTH 93,/1eK- 
TPOCOMPOTHBJIeHHA OT TemMMepatypbl. Ha 


850 
duc. 1 u306paxkeHbl nowyueHHble TaKHM Ny- 
reM KPHBble HauaJia H KOHWa a«—>y-mpeBpa- 
WeEHHA UCCJIeMOBaHHbIX ciaBoB. Cuyelyer 
3AMeTHTb, YTO KOHelL mpeBpamenua dbuxcu- 0p F 0 75 be0% 
POBaJICA C HEKOTOPbIM OMQ3aHHeM, YTO BHI- — 


HO H3 TOO, 4TO KPHBble Havasla M KOHILa 

MpeBpatlennsa B TOUKe MHHHMYyMa He compH-_ Puc. |. Kpuspie Pe ae Mpe- 
Kacaiorca. Tlostomy Ja onpeyenenua wH- Bpamexua Pe pees 
TepeCyIOUMX Hac BeJIMYMH MbI MOsb30BaJIHCb 

IMib JlaHHbIMH, OTHOCALIMMHCH K Havally npeppallleHHA. SameTHuM Takxe, 
4TO HalliM JaHHble OTHOCATCA K CiwIaBaM, He MO{BepraBLUMMCA JVIMTe/IbHOMY 
pICOKOTeMMepaTyYpHOMY HarpeBy, T. e€. B 9KCHepHMeHTe ObIIH COO IOJeHbI 
CJIOBHA, OOecneuHBatoule (*) XaoTHUeCKOe pacnomO*KeHve ATOMOB M0 y3.1aM 
pellleTKH. 

IIpu comoctapieHuu ypaBHenua (1) c 9KCIepHMeHTAJIbHbIMH JaHHbIMH 
Mbl BOCIOJIb30BaIucb ud AGa 3HaYeHHAMH, 3aHMCTBOBaHHBIMH 3 pa- 
OTH (°). 

) Mcnomb3ya yculoBux HesaBucumMoctu AGa u AGg oT cocTaBa, C NOMOL\bIO 


cooTHOmeHul (1), HaxoguM (rpaduyeckH), ¥TO OHO BbINOJHAeTCA JIMIUb Torya, 
ZEy ZyFy 
2 2 

NOJDKHbI BbINOJIHATbCA CJIeAyIOWWe COOTHOLMEHUA: 


Porna = 2570 xan/r-at. Jlanee, B TOUKe MMHYMyMa (Cp. = Cp~) 


es UG a ee ee 


Z, 2 
vad 2 Eo ; 
AGB sun) a (ee 5) ja Oman)” (2) 


Tlo nam jaHHBIM T yun = 830° C, no qaHHbim padorni (°) AGa (830° C) = 
= 19 Kau/r-ar.; TakuM OOpa30M, Hcnob3syA (2), HaxoJUM Cyne = 8,6 aT. % 
(usm oKxoso 8 Bec. %), AGg (830° C) = 2147 KaJl/P-ar. _Tpome ObIO Ob! 
WITH OOpPaTHBIM IlyTeM: B3ATb U3 SKCMePHMeHTAJIbHOK KPHBOH HauaJia NpeBpalle- 


ra Fe 

van a x 
HMA 3HaueHve Cyny MH NO COOTHOWWeHHAM (2) OMpezeNTb pasHOcTh —5— — —5 

2 Ex me 
Ho mpu 9ToM Morsia ObI Oy YHTECA OO/IbUIaA O1NMOKA B ONpPeAesIeHMH —>~ — —5~> 


Tak KaK MoJlO%KeHve MMHMMyMa Ha KpuBoH (pyc. 1) HevJIb3H ONpeeHTb 
moctaTouno TouHo. Jlamee ypaBHeHua (1) McMomb3syloTcH MI onpeeJeHHs 


* Ont! mpoBosuuch copmectuo c T. B. XapbKosoill. 
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2,6 Ze 
a Hi a noposHb. Jia 9TOrO YOCTaTOYHO BOCNOVIb3OBaTbCA MaHHbIMM JI 


KaKOH-HHOYb elle OHO TemnepaTypbI, HampumMep 840° C. Ilo jaHHbim Cui 
ta (°) AGa (840° C) = 16 Kan/r-aT.; NO HawiMM jaHHbIM mpaMaa T = 840° " 
mlepeceKaeT KPMBYIO Havasla MmpeBpalleHua B AByxX TOUKaX C’pq = 10,67 ar. % 
HW jaeT C”p, = 5,88 ar. %. Ppacbwyeckoe pelenne ypaBHennli (1) np 9THX yCJIO) 
BHAX JlaeT 


= = — 3530 kau/r-ar. 
ae = — 960 xan/r-ar., (3) 


a BeauunuHa AG (840° C) oKa3piBaetca paBHol 2165 Kau/r-aT, T. e. BOspacrae’ 
¢ pocroM TemMepaTypbl, KaK 93TO OblWIO ycTaHOBseHO H B padote (?). 
OrpullaresibHblii 3HaK ¢, H &, YKa3bIBaeT Ha TO, YTO Oe *asbl NpHHaAeEH 
*KaT K WNCIY pactaaoulAXcaA TBepAbIX pacTBOpoB OeKKeposcKoro Tuma. B ek} 
CTBUT@JIbHOCTH 2%Ke OUKeH HadMOMLaTLcs 
pacnal JIHUIb «-(ba3bl, Tak Kak y-pa3a 
CylulecTBYeT B BECbMa OFpaHHueHHOM OOsacTH| 
KOHIeHTpalnu. TeopernuecKad KpHBas pac: 
Maa TBepbIX pacTBOpoB y-asbl, MOCTpoeH 
Has 10 ypaBHeHHIO, 3aHMMCTBOBaHHOMY i (*) 
C HCNOJIb30BaHHem (3) H300paxkena Ha puc. 2 
[lomyueHHble pe3yJIbTaTbl  MO3BOVIAIG 
MOHATb MpHposy Tak HasbiBaemok 475° 
C-xpynkocTH — ABJIeHHA, WaBHO H3BECTHOFO) 
HO HaHOoOslee OOcCTOATeIbHO HCCeAOBaHHOrd 
JIMIIb B HefaBHeli padore(°*), B KOTOpO 


4 


240 40 60 80 bec. Ye 

Cr 

Puc. 2. MeracraOuibHaa Auarpamma 
cuctempr Fe — Cr (reopetuyeckas). 


C-XpyMkKocTb CBxa3aHa C pacnayoM UcxXo,HOr 
TBeporo pacTBopa (puc. 2). 

IIpupeqeHHat Ha pwc. 2, AnarpamMM 
M300paxKaer MeTacTaOWJIbHble, XOTA H OUEHI 
ycTroliunBble, cocrosuHua. JlelicrBuTesbHO, KaK YKa3bIBaJIOCb BDIIe, YCJIOBHs 
OlbITa ObWwIH TAaKOBbl, TO HCKJNOUaIH BO3MOX%KHOCTh MpoTeKaHHA O/1MXK- 
Hero yuoOpsoveHuA B CiwaBax — HeOoOXOAUMOrO 9JTalla Ha MYTH OOpa3soBaHus# 
MeTaJlJIM4eCcKOrO COeMHeHHA (o-(pa3bl) Mp PaBHOBeCHOM pacna/e. : 

OrpullaTesIbHOCTb BeJIMYHHbI ¢ = ¢aq + €pp — 2eqp (MOMOMKUTEIbHOCTH 9HEp- 


= 


A 
PHM CMelweHHA — --CaCpze) yKa3biBaeT Ha TO, 4TO CpefHee 3Ha¥eHHe 9Hep- 


THH B3aHMOJeHCTBHA OJMHAKOBbIX AaTOMOB MO aOcOJIOTHOMY 3Hau¥eHUIO OoubUe 
2HeprH B3aNMOAeHCTBUA Mapbl pasHOpoOsHbIX aToMoB. B paBHOBecHOM culy4ae,| 
B TaKOrO pola TBEPABIX pacTBOpaXx MOJ2KeH BOSHHKATb OIM2KHHH NOpAOK, mpH) 
KOTOPOM Ppa3HOMMeHHble aTOMbl H30eraloT Apyr Apyra  Kaxkbii atom crpeMuTcs 
OKPyKHTb ceOH OfHOUMeHHbIMH. Mexjly TeM, B paBHOBeCHOM cJlyyae XpoMo-| 
BbIi (peppuT pacnaqaerca C BbIeeHHeM MeTaJIMYeCKOrO COeAMHeHUA, NOSTOMY| 
CleMOBaIO Obl O%KUMaTb, YTO B HCXOJHOM TBePJOM pacTBOpe AowxKeH cyuecT-| 
BOBaTb OJIMKHMM MOpAOK, MPH KOTOPOM KaxKAbili aTOM CTpeMUTCA OKPy2KUTb 
ce6A aToMaMH Jpyroro copta. 

OTMeveHHoe MpoTuBopeyuve yKasbiBaer Ha TO, YTO B CHcTemMe Fe —Cr HeBos- | 
MOXKHO IIOJIHO ONMCaTb Me2%KAyaTOMHOe B3SaMMOMeHCTBHE OMpeseeHHOM HaMH 
BeIMUHHOK ¢. IIpn Ow2KHeM yNopsaoueHMM civaBa JOM KHbI NpOABAATHCA 
elle KaKHe-TO JONMOJHUTeJIbHbIe CHJIbI B BAe LOOAaBOUHON SHEPruu OTPUIaTeJb- 
HOrO 3HaKa, KOTOpad C H3ObITKOM KOMI€HCHPyeT NOMOKUTebHYIO 9HEprHio 


4 
CMCILCHHA CIWIaBa B XaOTHYCCKOM COCTOAHHM — “x CaCpZzeu, HW OKa3biIBaeTCH 


TEPMOAHHAMHYeCKH BbIFOXHO aTOMaM OKPYy*KaTb ce6A aTOMaMu Apyroro copra. 
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CorsacHo pa6ore (*) Takoro pojla BO3MOX*KHOCTH OOHapy2KHBaeTCA B CHCTeMaXx, 

KOTOPBIX, KPOMe OObIYHO MOHHMaeMOH MeTaJJIMYeCKO CBA3H, CyecTByeT 
ONOJIHUTeIbHat MexKyaTOMHaA CBA3b HOHHOFO XapakTepa, BOSHMKarollasr 
| pesyJIbTaTe MepepacnpeleeHuA SeKTPOHHOTO 3apsaya MexKy pa3HOuMeH- 
bIMH ATOMaMH B_ CIWiaBe. 


MuctutyT metanmopu3uku IJocrynusto 
Axajlemun HaykK YCCP 2 XII 1957 


IHTHPOBAHHASH JIMTEPATYPA 
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954, crp. 118. ® M. Kohen, Phase Transformations in Solids, 1951, p. 588. * A.C. 
7MaHCKHi Hw Ap., PusnyeckHe OCHOBLI MeTamopenenua, M., 1955, ctp. 131. §& R. O. 
Milliams, H. W. Paxton, J. Iron and Steel Inst, 185, part 3, 358 (1957). 


981 


Jloxnaygn Akangemuu uayrx CCCP 
1958, Tom 119, Ne 5 


PH3HYECKAA XHMH A 


r. B. PAKOBA u A. A. KOPOTKOB 


HCCJIEJOBAHHE COMOJIUMEPH3AUMH W30MPEHA HW JMBHHWJIA 
BYTHJIJI“THEM 


(IIpedcmaeaeno axademukom A. B. Tonaueeotm 16 XII 1957) 


K HacTosieMy BpeMeHH KaTaJIMTH4eCKad COBMeCTHAA MOJIMMepH3allus Ka- 
TasIM3aTOpaMM OCHOBHOPO XapakTepa M3y4eHa elle OYeHb Malo. OnyOMKOBaHO 
BCerO JIHUIb HeCKOJIbKO paOoT, B KOTOPbIX TIPHBeeHbl KOJIMYeCTBeHHble jaH- 
Hble (1°). Cyqa 0 BeMM4HHe KOHCTaHT COMOJIMMepH3allHH, MOHOMEePbI O¥eHb | 
CHJIbHO pa3JIM4alorca MO CBOeH peaKIMOHHOH cnocoOHocTu. HanOombuieh ak- | 
THBHOCTbIO O6/1aalOT MOHOMePHI, B KOTOPHIX JBOHHAaA CBA3b BHHUJIbHOM Ppyniibl | 
compsxKeHa C KpaTHOH CBA3bIO HHTPHJIbHOM WIM KapOOKCHJIbHOK rpynn. Como- 
JIMMePH3allUA JMeHOBLIX YIrvleBOLOPOAOB MOA WeHCTBHeM KaTaJIM3aTOPOB OCHOB- 
HOrO XapakTepa JO CHX Mop He uccCeoBasacb. M3BectHo, uro B CBOOoOAHOpa- 
RMKaJIbHOH (9MYJIbCHOHHOM) MOJIMMepH3allHH STH YIvIeBOJOpObl MMeIOT cpaB- 
HATeJIbHO OM3KHE OTHOCHTeIbHbIe aKTHBHOCTH (°). 

[IpelcraBiasio WHTepec yCTaHOBUTb, KaKOM OTHOCHTeJIbHOH peakIHOHHO! 
cnoco6HOcTbiO OOJlaaior Mp KaTaJIMTHYeCKOH UleJOUHOH COMOJMMepH3allnn | 
JIBYSTHJICHOBbIe YIJIeBOLOPOAbl, H30MpeH HU AMBHHHJI, OTIHYaroulMecA pyr oT 
Wipyra JIMUIb HaJIMYvMeM MeTHIbHOK rpynnpl. Jia ompefleteHuaA cocTraBa cono- 
JIMM2pOB OblJI IpHMeHeH MeTO MeueHBIX aTomos. Jia sTOrO Obl] CHHTe3HpOBaH 
M30NpeH C pal\MOaKTHBHbIM yrsepostom C!* (“3 allerueHa-C!, moswyueHHoro 
u3 BaC'* Os) no HecKOmbKO U3MeHeHHOMy Metoxy A. E. Mapopcxoro (‘). 

CopMecTHad HM paseIbHat MOMMepH3aluA W30MpeHa HU AHBUHMAa MpoBo- 
JMJlacb B pacTBope rekcaHa OyTHIMTHeM Mp 50°, IpH CyMMapHOH KOHILeHTpa- 
ItH4H MOHOMepoB 2 MOVI/JI H KOHIeHTPalHH Karasusatopa 0,0025 mon/a. Byrua- 
JIMTHH CHHTe3HpOBaIM MO u3BecTHOH MeToguKe (*). Anamu3 pacrBopa Oyrua- 
JIMTHA IPOBOLWIH OOSIYHBIM MeTOJOM C JBOHMHDIM THTpoOBaHvem (8). 

J\ia MOIMMepH3allHu HCHOb30BaIMCb XOPOUIO OUMIeHHbIe WH OCYIIeHHbIe 
MOHOMePbI H pacTBopHTesb. Bce oMepalluH MO AO3HPpOBKe MPOYKTOB B peak- 
I[HOHHbI€ AMITYJIbl IPOBOAHJIMCb B TOKe CyXOro a30Ta HM B BakyyMe Ha pacmpe- 
AesIMTeIbHOK rpeOenKe. PeakiMOHHaH aMMywia cocTosdla W3 JByX emKocreil, 
pasJeJIeHHbIX MeperopoXkKoH HW COeAMHeHHDIX rpalyupoBaHHon TpyOKoH. Ona 
YaCTbh aMMMyJIbl 3aNOJIHAaCb PaCTBOPHTeJIeM H MOHOMepaMH, BO BTOPyIO BBO- 
AWM KatTalu3saTop — pacTBop OyTHJIIHMTHA B TeKcaHe. 

Tleperopoxky amnyJIbl pa30uBaIM CTeKJIAHHbIM OOMHUKOM, COep2kuMoe 
aMIYJIbl ObIcrpo NepememmBann. TlomwmMepHsalluio MpOBOAMWIH B BOAAHOM Tep- 
moctate mpu 50°. O ckopocTuH momMMepH3allun CYAN M0 COKpaleHHlo OObema 
peaKIHOHHOrO pacrBopa. 

Peaktu10 NOJMMepH3alluH MpepbiBaIM Ha pa3HbIX TyOuHax MpeBpanienusa 
ObICTPbIM OXa7KNeHHeEM PeaKILHOHHOM AaMMYJIbI, Mocse vero aMNysY BCKpbIBaJIM 
M WoOaBAIM HeOONbIUIOe KOMMUeCTBO (2 MJ) STHMOBOTO cHupTa [WIA passoxe- 
HUs KaTaiM3aTopa. 3aTeM M3 aMIIyJIbl OTTOHAIHCb B BAaKyyMe Hempopearupo- 
BaBIIHe MOHOMePbI HM PaCTBOPHTe/Ib H MO Becy BbICyuIeHHOro mpH 60 — 80° 
(p = 2 MM pr. cr.) NomMMepa ompesenaan rayOuny npeBpamenua. 

CocraBbl CONOMMepOB OMpelelAIH TO pavoakTHBHOCTH O6pa3lloB: 3a 
9TaJIOH MPHHUMaJIcA MouMMsoNpeH-C™, OTHOCHTebHaA AKTHBHOCTh KOTOpOroO 


BbIPAKalaCh YAMCIOM ITAJIOHHIX C(MHUIL B OOpasue BaC!4 Os. Tpo6nt nomu- 
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MepOB HaOupasNcb B HeOOUbIIMe JaTyHHble KiOBeTb! (Mametp 2 cM, BbICoTAa 
0,5 cM), TeOMeTpHYecKoe MOOXKeHNe KOTOPHIX MO OKOMIKOM TOpLeBoro cuer- 
uuka OblO saduKCupoBaHo. Pe3yabtTaTbl OMbITOR MpHBeeHbl B Tabu. |. 


oF 
70 


100 


SS 


aS 
SS 


Codep 3benseb usonpena 
G cononumepe 


20 


40 60 
IipeGoawenue 
1. Pacuerupie wHTerpasIbHbIe KpH- 


CHCTeCMBI H30NpeH — JHBUHMI 
(a = 0,47; 3 = 3,38) 


80 00%, 


Puc. 
BbIe 


Tlonyyuenu ble JlaHHble JIIO3BOJIHJIH 


Codep. abenbeG usonpena 
6 cononumepe 


PpacCC4HTaTb KOHCTAHTHI 


Zo 
(00 


60 


S 


as 
> 


rn) 


80 
Codeprk. usonpena 6 ucxoduou cmecu 


100 % 


Puc. 2. Kpupaa conomumMepusalun cucte- 


MbI H30INpeH — AMBUHHJI 


COMOJINMep 3 allnu 


M0 TOYHOMY HHTerpasibHoMy ypaBHeHuio Matio — JIbronca (*) « = 0,47 + 
+ 0,03 (41a u3onpeHa) u 8 = 3,38 + 0,14 (ama auBuHusa). Ha puc. 1 u 2 
MIpHBeeHbI pacueTHble KPHBble COCTABOB COMOJIHMePOB MU HaHeCeHb! 9KCIepHMeH- 


TaJIbHbIe TOUKH. 


Taobduuna 4 


3aBHCHMOCTb COCTaBOB CONOJIAMEPOB OT COCTABa HCXOJHOH CMeCcH H rJIyOMHbI NIpeBpallleHHA 


CoctaB conou1MMe- , | CocraB conowjHMe- 
CoctaB HCXxXO,HOL pa no pamuoak- Iay6unHa CoctaB ucxO,HO pa lo pagqnoak- Tny6una 
cMeCH B MOU. % THBH. B Mos. % | HPeBPalle- cmecH B MO. % THBH. B Mow, % | MPeBpawte- 
HHA 
~T130- 430- B u30- ¥30- B% 
npen | S4BHHHI npex | QHBUHNI npex AMBUHUT | rex WHBHHHI 
Dial 48,9 43,7 06,3 84,6 20a 79),3 6,6 93,4 40,2 
49,0 01,0 27,0 73,0 14,5 19,8 80,2 9,9 90,9 64,5 
48,7 o1,3 28,3 Haley 29,2 20,9 ore 8,0 VW lS 
O22 47,8 28,7 7153 12,4 78,9 Pk il o7,0 42,9 42,3 
o1 4 48 ,8 31,9 68,1 30,4 69,7 30,3 54,4 45,6 16,8 
49 ,0 o1,0 34,9 65,5 69,5 78,0 22,0 63,0 37,0 50,8 


Pacuer cocTaBOB COMOJIMMepOB TIPH 3aaHHbIX UCXOMHbIX COOTHOIJeHHAX 
MOHOMePOB IIpOH3BOAMIN TpaduyeckuM MyTeM cJleLyiouluM OOpasom: oOulen3 - 


BeCTHOe MHTer paJIbBHoe ypaBHeH He AIA CONOJMMepu3allnu 
1 A 
eo Basani Moni PB 
© Bea Pere 0 
1—p as 
ie 0 
b= : 
Say ae Pay Ay 


1—a : 
re p= ee MOXeT ObITh IIpeCTaBJIeHO B TaKOM BHJe: 


A 1 A 
By ag —4 ua oe 8 ay 
Pie Get (Gia) ims z—1 l8 Ag 
Bo p Bo 


(1) 


Ecau BBecTH O6O03HaueHHA 


A - B A aB —1 =i: B = Rs Bo. = Rs} Ry = k,n (1—ks,) | 


1 
= = Mi Ys Fad an i) 
Ay 7B, C= p14 oP. 
re Aj u By — KOHMeHTpalluH MoHOMepoB B HavasbHbit Momedt, A un B— 
KOHI[CHTPpallMH MOHOMePOB B MOMeHT IipeKpallleHA NOMMepH3aluu, TO ypaB- 
HeHHe (2) mpuMeT BHL: 


Igy +h: = kyle (= — hy) — hale 7 (3) 


[pauyeckoe peliienue ypaBnenua (3) MOsBOuIAeT OMPeAeIUTb BEMMYHHY 2 = ~/ 


WIA Pa3JIMUHbIX 3HadeHHH Yy, T. e. OMpeleMTb HHTepecyioulMe HaC 3HaYeHHA 
Au B. 
OKCHepHMeHTaJIbHble TOUKH YOBJIETBOPHTeIbHO JIO*KAaTCA Ha pacueTHbie 
KPMBble, MPHHHMaA BO BHHMaHve MOrpellHocTH, onycKaemble B JO3HpoBKe 
MOHOMepOB IIpH OObeEMHOM H3MepeHHH. 
Y Ha puc. 3 mpuBeyeHbl KHHeTHYeCKHE 


100 KPHBble pasJeIbHOH NMOHMepHsallHH H30- 
mpeHa H AMBHHUIa AH COBMeCTHOH MOJIH- 
80 MepH3alluu pH COOTHOWIeHHH MOHOMepoB 
Ss | by coat 
© 60 V3 mpwBeyeHHbIx 9KCIepHMeHTaJIbHbIX 
8 JaHHBIX cCylelyer: , 
X 4p 1. IIpu copmecrHoi mojMMepH3allnn 
S$ 6omlee AKTHBHbIM MOHOMepOM SABIAeTCH 
y 9 quBunn (B>1; «<l). 
S 2. IIpw pa3yqetpHoli nonmumepusauun 
= 60Jlee AKTHBHbIM ABJIAeCTCA HW30NpeH, KO- 


2 640~=C«Ss*é<C~S*:t*<CS~* a, «© TOPS §=©TOMMMepH3yeTCA CO CKOPOCTbIO, 
IpHMepHo B 3 pasa OouJbUleH, 4YeM JH- 


Puc. 3. Kunetuyeckue xpuppie nomume- BHHUHJI. 


pusaunn Cy, =2Mon/a; C,,, =0,0025 3. IIpu coBmecTHoH Mm0JIMMepH3alluu 
Mon/n. @—wnsonpen, 6—yuBuHun, CKOPOCTb peakIMH B HavaIbHOH cTalHHu 
6 — nsompeH-HBHHH (1:1) OTBe¥aeT CKOPOCTH TPH pa3eJIbHOH MOJIM- 


MepH3alun JMBHHMIA. 

AnaJlOorHunoe ABJIeCHHe HaOsOLaeTCA MPH COMOMMMepHsalluu CTHpOwa C TH- 
BHHWJIOM MOK elicrBuem OytTunautTus (°). Tipu pa3siembHol noswumepH3allun 
CTHPOJI MOJIMMepH3yeTCA BO MHOrO pa3 Obicrpee, ¥em AuBUHH. IIpH conoMMe- 
PH3alHH MepBOHAaYaIbHO NMOJIMMepH3yeTCA MMBUMHUJI CO CKOPOCTbIO, OTBeUalo- 
IeH pasebHOH MOJMMepu3salluu, H TOJbKO NoCae ero MpakTHyeCcKH MOMHOTO 
ucuepmaHHA HadHHaeT MOJIMMepH30BaTbCH CTHPOs — TakxKe CO CKOPOCTHIO, 
oTBevalouleH ero pa3fleJIbHOH NMmomMMepHsallun. 

Boulee BbiCOKad PeakKUHOHHAA CNOCOOHOCTh us0MpeHa MO CpaBHeHUIO C JH- 
BHHWJIOM IPH Pa3seJIbHOH NMOMMMepH3alluu, OYeBUAHO, OOyCcOBeHa HaJIHuveM 
MOCTOAHHOFO AHMOJIbHOTO MOMeHTa Y MOJIEKYJI H30NpeHa 3a C4eT NOMOMKUTEJIb- 
HOrO HHAYKUMOHHOrO BJIMAHHA MeTHJIbHOM rpynmpl. 

ABleHHe «OOpalleHHA» AKTHBHOCTH MOHOMepoB Mp conojuMepH3allnu 
HeJIb3A OObACHUTh, CCIM HCXOLMTb H3 MpelcraBseHuli O CTYNeH4YaTOM MeXaHu3sMe 
peakWHH MosMMepHsallnn ('°). He3sapucumo or KOHUeBOoro 3BeHa pacryuteli 
NOJIMMepHOW IWenH: 


~ CH, — CH = CH — CH2Li ann ~ CH, —CH = C—CH,Li 
| 
CHg 
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BeCPOATHOCTh MPHCOeCAHHEHHA MOVJIEKYJIbl KaxKLOrO MOHOMepa JOuKHAa ObITb 
OO yCJIOBIeHa AKTHBHOCTIO MOHOMepa HW eFO KOHIeHTpallueH B pacrBope. Ta- 
KM 00pa30M, B Halllem Cly¥ae COnOMUMep JomxKeH ObITh OGOFauLeH H3O0IIpeHOM. 

Ana OObACHeHUA ABeEHHA «OOpateHus» aKTHBHOCTH MOHOMepoOB Te¥yeHHe 
PeaKIWHH BO3MOXHO IipeCTaBUTb CJleqyiouuM OOpasom. IIpu Karamuruyeckoli 
MOJMMepH3alkMH AaKTHBHDIM WeHTPOM ABJIAeTCA MMNOb, B3aHMOJelicTByloULHit 
C OKPy2KalouleH CpeMoH; eCJIM CKOPOCTb peaKIHH MOHOMepa C J\uMOJIeM, KOTOPbIi 
MOXeT ObITh H MeTaMOOpraHusecKHM COeMHeHHeM, OTHOCHTeIbHO HeBesmuKa, 
TO AMNOMb OyJeT OKpyxeH O6OMOUKOH MOAPH30BaHHbIX MOJIeKYs MOHOMepoB. 
CocraB conouuMepa, a Tak?Ke CKOPOCTb peakItHH NoMMepusalnn OyeT ompe- 
AeATHCA KOHILEHTPallMell MOHOMePOB B TaKOM OOoOUKe. IIpu conosmuMepu3alnn 
M30lIpeHa C JHBHHHJIOM, BCJI@ACTBHe OTHOCHTeJIbHO OObIeH MOIBYXKHOCTH 
9JIEKTPOHHOFO O6/1aKa H MCHbINNX NpOCTPaHCTBeHHBIX 3aTPYAHeHM JI MOMeKYJI 
AMBHHMIa, MOHOMepHad OOO0UKAa, OUeEBHAHO, COCTOMT TaBHbIM O6pa3s0mM H3 
MOJIeKyJI WuBuHua. Ilosromy cyMMapHax CKOpOcTb OTBeuaeT CKOPOCTH pas3- 
HeIbHOK MOJIMMepH3allHH JMBHHMa, a COCTaB COMOMMepa OOoraulen Mocser- 
HuM. Tak Kak IPH paqHKabHOH MOMMMepH3allHH AKTHBHbIM WeHTp He HeceT 
3apala HW He ABJIAeTCA AHNMOJIeM, TO OOpa3s0BaHHe NOMOOHOH OOOMOUKH UCKJIIO- 
4eHO H MOPAOK MpHcCoeqHHeEHHA MOHOMePHbIX MOJICEKYJ 3aBHCHT TOJIbKO OT 
KOHILCHTPallHH HW OTHOCHTeJIbHOH AKTHBHOCTH MOHOMePOB H CBOOOJHbIX paluka- 
JIOB Ha KOHIaX pacryulux Welle HW MOITOMY ABJICHHA OOPauleHuA He MpOuCXoOUT. 


VWxcTHTyT BBICOKOMOJIeCKYJAPHbIX CoeqHHEHUIi Tlocty mus10 
Axkaylemuu Hayk CCCP 16 XII 1957 
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10 JAH, rv. 119, Ne 5 985 


Jloxaanqn AkawleMHM Hayk CcCCcGP 
1958. Tom 119, Ne 5 


PH3SHYECKAA XHMHA 


HM. JI. POSEH®EJIbA uw B. TM. MAKCHMUYK 


O MNACCHBHPYIOIWMNX CBOHCTBAX CYJIb®AT-HOHOB 
(ITpedcmaeaexno axademuxom A. H. Ppymkunoim 23 XIT 1957) 


[laccuBHoe COCTOAHHe CIaBOB %Kele3a C XPOMOM HM HHKeJIeM (Hep2KaBerOuluX 
craleH) B IIPHCyTCTBHH XJIOP-HOHOB OOBINHO HapyllaeTcH HW CJlaBbl MOSTOMY 
nogBeprarorea B pacrBopax xopuyzoB Kopposun. Jlo cux Nop Oblwio H3BeCTHO, 
YTO AKTHBUPyrollee JeHCTBHe XJIOP-HOHOB MOXKeT ObITb MOJIHOCTbIO HWCKJIHOUeHO 

HJIM MOJlaBJICHO BBEJEHHEM B SJIeK- | 

g TPOJIMT MaccHBaTOpoB (?). 

Hamu oOHapy2xeHo H H3yyeHO | 

HOBOe ABJICHHe, CBHeTeJIbCTBYIO- 

ulee O TOM, YTO aHaJIOTHUHbIME | 

*Ke CBOMCTBAMH TO OTHOLICHHIO0 | 

—=— K XJIOPp-HOHaM OOJIaqaroT H HOHbI | 
cybcpata. 

Ha puc. | mpeycTaBueHb aHos: 


4 Hbl€ MOJIAPH3alHOHHBIe KPHBBIC 
3°98 cramu 1X18H9T zB 0,1 N pacrsope | 
& NaCl c pa3anuHbIMH jo6aBkaMy 
s*f cybcata. B pacrgope 0,1 N NaC! 


HaO04aeTCA XapakTepHbI Uu3rHuG 
"% : e Ha MOJAPHSallMOHHbIX KPHBBIX, 

ve oOyCJIOBJIeEHHbIM HapylleHvem Mac- 
-CHBHOFO COCTOAHUMA 9IeKTpONa Hi 
lepexOJ0OM ero B aKTHBHOe CO-) 
+/6 ——1+ crosnuve. JloreHiMasbl, COOTBeT-. 
: CTBYIOUIH€ MMHHMYMa&M KDPHBBIX, 
MOryT MOSTOMY XapaKTepH30BaTb} 
YcCTOHUMBOCTh NacCCHBHOFO CocTO-: 


AHMA. 
Puc. 1. AHogHbIe NOJAPH3allMOHHbIe KPHBbIe CTA V3 puc. 1 oryermusBo BHHO 
1X18H9T. /—s_ pactsope 0,1 N NaCl; 2— : 


0,1 N NaCl + 0,1 NW Na,SQy;3—0,1 NNacl4+ “70 NPM Hamuuuu CyIb@aToB yc} 
4.0,5 N NaSOq: 4— 0,1 N NaCl + 1,0 V Na,SO,; TOHUMBOCTS NaccHBHOrO CcocToAHHA 
4a — 1,0 N NasSO, noppilaerca. [lo mMepe yBesuueHHA 
KOHI[eCHTPalluu Ccysbdata NoTeH- 
lal AKTHBUPOBaHHA CIBHTaeTCA CHJIbHO,B OONaCTb Ooslee MO/IOXKUTEbHBIX 
3HaYeHHH NOTeHWMaslOB. Hakonell, aKTHBHpOBaHHA COBCeM He HaGwNOJaercs, 
ecH Cyaci : Cnaso, < 1:10. B nozo6Hnrx SJEKTPOJMTAaX NOMAPUSalNOHHbIe| 
KPHBbIe WIA Gonpimmucrsa Hep2KaBeroulHXx CTasleH COBMaaior Cc aHaJlOrH4HbIMH, | 
NOJIYYCHHBIMH B YHCTOM Cyubdpate. | 
IIpu ocrarounpix KouMueCTBaX CyJbdaTra HepxKaBelollad CTaJlb BeleT ce6a 
Kak MaCCHBHbIM SJIeKTPO HW €€ MOXKHO 3aNOJIAPH3OBaTb JO OTHOCHTEIbHO BBI- 


COKUX S3Ha¥eHHH NoTeHMaOB 6e3 Toro, uTOObI OHA Mepeluwia B aKTHBHOe 
cocTosHHe. 


L 


vs 
~ 
os 


+44 


——— 
Gare Em 220: 40 200 pase? 


’ 


Mimeercs 3aMeTHasl pasHulla B XapakTepe pacrBopeHus SJIEKTPONOB; Ha aHOJ- 


HO NOJAPH3OBaHHbIX IJIeEKTPOaxX B pactBopax NaCl + Nas,SO.a umesnocb MeHb- 
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mee KOJIMYCCTBO MHTTHHTOB, YEM Ha DIEKTPOMAX, MOMAPH3SOBAHHHIX B pacrBopax 
NaCl. Ecau B pacrsope co6mofanocb coorHomeHue Gnacits Gnaiso, 1 2 10; 
TO Pa3pylUIeHHA I/IeKTPOJOB BOBCe He HaGwrOsaocb. 

{1a Toro uTOObI BLIACHUTh SJIEKTPOXUMHYeCKOe MOBeeHHe KOMIIOHEHTOB, 
BXOJAMIMX B COCTAB Hep2KaBelOUlHX CTaeH, ObWwIH CHATHI AHOJHbIE NOApUsa- 
WHOHHBI€ KPHBble KeJlesa, HHKeJIA, MOJIHOZeHa, xpoma, a TakxKe, WIA cpaB- 
HeHHA, Ha YMCTO xpomucToH cram 
X28 (puc. 2). vf Fa 

Ha xKesle3e, HMerOLeM MOTeHIMa : 
okolo — 0,3 B, OOHapy2KeHHbIt HaMH 
adekT He HaOoJaeTca. Bosee toro, 
BBeeHHe B 9IICKTPOJHT Cysbipata 
NPWBOAUT K CBHry CTalwoHapHOro “Ol 
NOTeHWHaIa B OTPHUaTeIbHYy10 CTO- OY 
pouy u oOulerueHuio Mpollecca aHol- 
HOrO paCTBOPeHHA Kevlesa. 

AKTHBUpyroulee JelicrBHe HOHOB 
XJIOpa MO OTHOWeHHIO K XpOMY He 
NpPOABJIAeTCA; MOCeqHHH MaccHBH- 
pyeTca TIpH aHOHOH NouApHsalnHu 
OYeHb JIefKO H B pacTBOpax XJIOpH- 
OB HW MosToMy BuHAHHe SO,a’’ He 
MOXeT ObiTb BbIABIeHO. Ha momHOJe- 
HOBbIN 9JICKTPpO HOHBI CyJbdata B 
IIPHCYTCTBHH XJIOPHAOB HE OKa3bIBa- 
OT BsMAHHA. Ilo OTHOLMIEHH1O K TBep- 
JOMY pacTBOpy *KeJle30—x pom (CTaJIb 
X28) naccuBUpyroulve CBOHCTBa CY JIb- 
(aT - HOHOB + MPOABIAIOTCA BMOIHE 
ompelesieHHO(Cp. KpuBble 6 U7 puc.2). 0 §=20 40 100 uafem 
B uncToM xJIopuje 3TY CTAaJIb MOXKHO 
SallOJIAPU3OBAaTb JIMUIb AO MOTeHWMa- Pyc, 2. AHOAHbIe MOMAPH3alNOHHIe KPHBEI. 
ia + 0,6 B, Mocae uero oHa Mepexo- /— Fes 0,1 N NaCl + 1,0 N NasSO,; 2— 
WMT B aKTMBHOe cocTosHue. B npu- a me Mare ren ee I v NaCl +16 
Re er ey eiara crane Ni Nags: 6 — NESO01 N NaCl: Gea, kos 
yMaetcs 3anoIapusopaTb Jo-+- 1,2 B. 3 0,1 N NaCl; 7 — X28B0,1 N NaCl + 1,0 V 
Ha6moyaempml addekr anasoruyeH NasSO,; 8—Ni B_ 0,01 N NaCl+ 1,0 N 
TOMY, KOTOpBIi Obwl mMouwyueH Ha NaeSO4; 9 — Cr B 0,1 N NaCl 
XpOMOHHKeseBoH cTamH 1X18H9T. 

Cyapcat-HoH TpematcrByer TakxKe aKTHBaUMH HHKeIA XOp-HOHamU. OZ- 
HaKO IIpH COOTHOMeHHH Cyaci : Cnaso, = 1: 10 Huketb Haxoqutca emle Ha 
rpaHule aKTHBHO-MacCHBHOrO COCTOAHHA; NOTEHMMA HUKEA MPH aHOWHOH Mo- 
JIAPH3alkMH B 3TOM PacTBOpe OUCHb HeYCTOHUMB UM KOMeOJeTCA B WMPOKHX Tipe- 
jJleaX, OPpaHHueHHbIxX KpuBbIMH 5 u 8 (PHC. 2). Jluimp mIpH Cynaci:Cnaso; & 
<1: 100 maccuBHoe cocrosHve HHKeJIA CTaHOBHTCA YCTOMYMBBIM H Mocwe]- 
HHH MOApHsyercA 6e3 KONeOaHMH MOTeHUHalla MO OTHOCHTEIbHO BbICOKUX 
3HaYeHHH MOTeHILHaJOB. : 

Takum 06pa3om, cilelyeT 3akOUHTb, YTO MaccuBupyroulee AeHCTBHe HOHOB 
SO, Ha Hep2KaBe1ollne CTaIM B 3HAYHTebHOM CTeMeHU OCOYC/OBEHO HasIM4HeM 
B UX CocTaBe XpOMa H, B MeHbileli crenenu, Hukeda. [laccuBupyrouine CBOHCTBAa 
cysbtpaT-HOHOB MOXKHO H3YYaTb H HaPIAHO JeMOHCTPUPOBaTb MeTOLOM CHATHA 
KPHBBIX MOTeHIMasl — BpeMsA MPH AHOAHOM NoOvIApUsallHH CTA MOCTOAHHOH 
IJIOTHOCTbIO TOKA. 

Tomyuenupie Hamu AMarpammbl (puc. 3, 4) 3amHcaHbl Ha ABTOMATHUCCKOM 3J1eK- 
TPOHHOM MOTeHUMOMeTpe C YCHJIMTeJeM NOCTOAHHOTO TOKa. B pactBope ofHoro 
XJOpHJla MOBePXHOCTb CTA HaXOMMTCA B AKTHBHO-IaCCHBHOM COCTOAHHH H ee 
MoreHilval, KaK BUHO H3 AMarpamm (puc. 3A), MmperepmeBaeT 3HayHTebHbIe 
u3mMeHeHua. Uacroroli KoueOaHHaA MOTeHWMala UW MpedesaMu ero H3MeHeHHA, 
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BG #6 +7 + § - J 


—— /lomenuuan 


onpeeuI ACMbIMU HemocpeJCTBeHHO Ha AHalpamMMe, CHATOH c 6OMbUON Mojave 
(cM. [paBylo 4aCcTb J\uarpaMMbl), MOXKHO KOJINYUCCTBEHHO OXapaKTe PH3OBAaT 
cTemeHb YCTOHYHBOCTH MacCCHBHOrO COCTOAHHA. M3 uarpaMMbl OTUeTJIMBG 
BUJHO, UTO C BBeeHHeM B BJICEKTPOJIHT Cy bata yacToTa KomeOaHHA MOTeHILHaJ 


ee 


i ~~ GUOER 


Puc. 3. J[uarpamer norenttual — ppeMs mp maoTHocTH ToKa 2 ya/cm? ana crann 1X18H9T. 
A —s pactgope 0,1 NV NaCl.5 — B pactsope 0,1 N NaCl + 0,1 N NasgSOy. B Hauasme u3mMepe- + 
HUA CKOpocTh MoJaun WeHTHI 120 mm/ yac, B kKonWe 4800 mM/uac 


pe3Ko yMeHbuaerca. Uepes 1,5 uaca Mp aHoAHOM ToKe B 2 pa/cM? MoTeHWadI | 
cTa/lM Mperepmepaer B cpeqHem B pactBope 0,1 N NaCl 12 koneOanuit B MMHYTY| 
B Mpelentax or + 0,55 qo + 0,95 B, B pacrsope xe 0,1 N NaCl + 0,1 N) 
Na,SO4 — 2—3 xKone6aHua B MHMHYTY B Npefenax or + 0,65 go + 1,25 B, | 
a IPM J\eCATMKPaTHOM COJeprxKaHHH CyJb(thaTa NO CpaBHEHHIO C XJOPHOM 4a- 
croTa KojleOaHHil OKa3bIBaeTCA PaBHOH HYJNO: CTaJlb MOBepraeTcA aHOLHOk 
NOJAPH3aluU Oe3 KOMeOaHHH MOTeHIMala 

6 (puc. 4). 
0 CoraacHo WwIeHOUHOH TeopHu mMaccHB- 


+02 HOCTH aKTHBUpyroulee WelHcrBue XJIOp-HO- 
: HOB OObACHAeCTCA TEM, YTO MOCeMHHe, OO- 
= Ys Jlaaa, OsarolapA MasIomMy payluycy voHa, 
SUD) CHOCOOHOCTbIO JIerKO MPOHHKaTb yepes | 
ry ' 3allUTHbIe MWIe€HKH, paspyularoT Ux. PyHK- 
S a) IMM 2%e WacCHBaTOPpOB CBOAATCH K TOMY, 
+/02 YTO OHH 3aJICUHBaIOT BOSHUKIIHe B Pe3YJIb- 
2 TaTe MeHcCTBHA XJIOP-HOHOB jJecbeKTHbIe 
a yuacrKH B MvJeHKe. [loqo6noro JelicTBus | 
f 


f CO CTOPOHbI CyJIb:baT-HOHOB HUKaK HeJIb3A 
0 90 50 Women OXUMATL, MOCKOMbKY OHH He oOaaioT | 
2 OKHCJIMTeJIbHBIMH CBOHCTBaMH HU He OOpa- 

Puc. 4. [uarpamMa fotexuvan — Bpema 3YlOT HepaCTBOPHMbIX COeHHeEHHH C KOM- 


MPM MOTHOCTH ToKa 2 wa/cM® At CTaIM TIOHeHTAMH, BXOAAMLMMH B COCcTaB Hep2Ka- 
|X 18H9T B pactsope 0,1 N NaCl+-1,0N BeIOULUX craseli. 


Na,SO,y. Ckopoctb moxaun JeHTBHI 

iOnnuae O6napyxeHHomy addexry yyaerca 

aTb YOBMeTBOPHTeIbHOe  OObACHeHHE 

IpH JOMmyuleHHu, YTO Mpolleccbl, Mporekarwwve Ha MOBepXHOCTH 3eKTpPOsa 

B IpHCyTCTBHH MOHOB XJOpa H CyJIbiara, HOCHT aJcopOWMOHHbIM Xapaktep. 

YcrouuMBocTh MacCMBHOrO COCTOAHHA MO STOMY MexaHH3My OuOKHa ompelle- 
JIATbCA allcop6uneH aHHOHOB M3 pacTBopa. 

Vmeerca ocTraTouHo OCHOBaHH yTBepxKaTb, YTO NaccuBUpyrouMe CBOLCTBAa 
cysb(paT-HOHOB OOYCJOBJIeHbI MpeMMynjecTBeHHOH MX afcopOuueli noBepxHO- 
CTbIO MeTaJIJIa H BbITeCHeHHeM C Hee HOHOB XJlopa. 

B pe3ymbrare OOMeHHOM alcopOWHu MOHbI XJOpPa BOBCe BHITeCHAIOTCA C HO- 
BePXHOCTH WJIM HX KOHUWeHTPallMA CTaHOBHTCA HAaCTOMbKO He3HauHTebHO!, 
uTO OHH He CHOCOOHbI AKTHBUPOBAaTb MeTAaJLI. 


IIpomecc akcopOuMH MOHOB U3 9eKTPONMTOB Obi Mokpo6Ho usyueH 
) 


A. H. ®pymkunem u ero yuenukamu (?). B atHx paOorax Oniia u3y4eHa 3aBH- 
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CHMOCTb aCOpOlMH OT 3apsAya NOBePXHOCTH M AOKa3aHO, YTO IPH OMpeseeHHbIX 
NOTeHWMaaxX HaOMOMaeTCA CHJIbHAA aLCOPOMUA AHHOHOB, B TOM UUCsIe H Ha OKUC- 
JIeHHOH MoBepxuHocrn. [IpumenutetbHo K uony SO, 270 OpWIO B MoceqHee 
BPeMA MCTONOM MeYeHBIX aTOMOB JoKasaHo H. A. Banamiopoii (3). 

AxcopOwu10 HOHOB Mpu HaMuuH B SeKTpomuTe SOa’’ u Cl’ usyyanu Akep- 
MaH H Ilayspe Ha xpome (*). Bpwio moKa3aHo, uTo HoH Cl’ n SO.” yuacTBy1oT 
B OOMeHHOM ajcop6unu c vonamu CrO4’”’, BbiTecHaad NocmeqHue Cc NOBepXHOCTH 


xpoma. BecbMa BaxkHO MoquepKHYTb, uTO HOHEI SO, oKa3auNcb Ip 3TOM 3Ha- 
YHTeEIbHO OOJlee AKTHBHBIMH, YeM HOH! Cl’: HOHE! SO4”’ BpisbiBaioT paBHbIli a- 
(bekT BplTecHeHusA CrOq’’ np KOHWeHTpaltun mpumepHo B 500 pas meubuteli 
KOHIeHTpatun Cl’. Orcioja MOX%KHO 3aKJIOUHTb, YTO HOHEI SOa”’ merue alcop6u- 
PY!OTCA MOBePXHOCTbw MeTaJiJia, 4YeM HOHE! Cl’ u, CeMOBaTeJIbHO, MOFYT BBITeC- 
HATb MOceqHHe. 

IlouyueHHble HaMH pe3YJIbTATbI CBUJeTeIbCTBYIOT B MOMbSY alcopOmMoHHOrO 
MeXaHU3Ma JleHCTBHA XJIOp-HOHOB, pasBuBaemoro B. H. Ka6anosnim c corpya- 
HHKaMHu (°), COrlacHO KOTOPOli aKTHBUPOBaHHe MeTaJJIOB ITHMH AHHOHAMH OOB- 
ACHAeCTCA alcopOlMeli HW BhITeCHEHHeEM C MOBePXHOCTH KuCOpona, OGycsOBH- 
Balollero MaCCHBHOCTb. 


VWuctutytT dusnueckolt XuMuu Tloctymua10 
Akaylemuu Hayk CCCP Dil SUL Wey 
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Jloxaagqe AkaweMun HaykK CCCP 
1958- Tom 119, Ne 5 


PUSHYECKAS XHMH SL 


Ujen-xoppecnonzent AH CCCP A. M. CAMAPHH u P. A. KAPACEB 
O PACKUCJINTEJIBHOM CNOCOBHOCTH YIJIEPOXA B BAKYYME 


B3auMojelicTBue yruiepolla C KHCJIOPOJOM B XXHAKOM KeJlese, OMMCbIBAeMOEe 
cbopmMy.1aMu 
[C] +x [O] a COx (r) ({y 
P 
ee (1a) 


[2c] [40]” ‘ 


ABJIACTCA OCHOBHOM peakiMel CTaJlepapeHHs. 


Kospbuuuent x B ypaBdeHuu (1) onpeyenaer coorHomeHHe Mexyy CO 4. 


CO, B mpofyKrax peaxiun. IlpH u3MeHeHHuM CocTaBa MpOAyKTOB peakIHH OT 


YHCTOH OKHCH yrulepowa TO YHCTOrO yrOMbHOTO aHruApuya 3HaveHHe X YBeJIH-) 


yMBaetca oT | Jo 2 (*). 

IIpH ompeteiteHHH KOHCTAaHTbI paBHOBeCHA peaKUHH ObWIO yCTaHOBJIeHO, 
YTO PaCKHCJIMTeIbHadA CMOCOOHOCTh yrviepoka, ompeleineMad 3HaAYeCHHeM IIpO- 
usBelenua [ %C]-[% O}], 3a- 
BHCHT OT aBJIeHHA HM IPR 
JaBJIeHHu, PpaBHOM | amTM., 
MOXeT ObITb MpekcTaBJleHa 
Kpupoh J ua puc. | (’). 

Tlockoupky B peakunu (1) 
HU3MeHeHHe UHCJIa MOJIeH Ta- 
3000 pa3HbIX BelleCTB PaBHO 
e(MHUUe, KOHCTaHTa PpaBHO- 


HOH (dyHkKWHeH TemMilepaty- 
ppl. CuleqoBaTeJIbHO, pacKHc- 
JMT@JIbHad CMHOCOOHOCTH yr- 


HaJlbHa JlaBJIeHHIO Ta30BOH 


yeHus c | atm. Jo 0,1 nan 


Puc. 1. / —yapnenne 1 atm., JJ —0,1 amu.,//] — “JMTe/bHOW cnoco6HocTh 
0,01 arm. a@—paspexenue (1—5)-10-2 mm pr.cr.; yruepogqa B 10 u 100 pas 
6 — paspexkenue (5—7)-10~6 mm pr. cr. COOTBeTCTBeHHO (KpHBbIe 

LI wll l-was picid) sakes 


OCHOBaHHM TaKOTO MeXaHH3Ma B3aMMOJelcTBUA ObWIO BbICKa3aHO Mpesno- | 
JIOWKEHHE, ATO MPH COBPeMeCHHBIX BO3MOXKHOCTAX BaKYYMHOM TeXHHKH pac- 
KHCJIMTebHad CMOCOOHOCTh yrviepoya MOxer ObITh MOBbIWeHa JO 3HaueHuil, | 
MPeBbIMaIOllHX PaCKMCMTeIbHY!O CMOCOOHOCTh TaKHX CHJIbHbIX PaCKHCJIM- | 


TejleH, Kak aJIOMMHMH Hw wWupKonnit (3). 
Onbir BakyyMHOH M1aBKM xKese30-yrepOANCTbIX cM1aBoB lIpOTHBOpe- 


4HT STHM BbICKAa3bIBAHHAM, TaK KaK IIpH JaBseHHH TasoBol cba3bl He | 
1 MM pr. CT. pacKUcITeIbHad cnocobHocTh yrsepoa craHoBuTes TpakTH- | 


4YeCKH He 3aBHCAeH OT JaBJIeHHS. 


JM ycraHOBJeHuA 3aBHCHMOCTH pacKHCJMTeIbHOM CnocobHOCTH yrepona | 
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BeCHA SABIAeCTCA OJHO3HaU- | 


Jepola OOPaTHO IpOMOpHHo: | 
(pa3bl, T. €. MOHHKeHHE JaB- | 


0,01 arm. JoKHO compo-_ 
BOK[AaTbCA POCTOM PaCKHc- | 


| 


OT AaBleHuA Oba MpoOBeleHa CepHA OMBITHBIX TIaBOK, B KOTOPbIX 2KHKOe 
2KENESO C PaSJIMYHBIMH KOHUCHTPalMAMH yTviepofa BbiJep2xMBasocb MpH 3a- 
AaHHOW TeMIlepatType BBbICOKOM BakyyMe LO yCTaHOBJIeHHA paBHOBecHsA MeXK Ly 
PacTBOPeHHBIMH B XKUAKOM 2KeJlese yrviepoJOM HM KHCOpOIOM. 

B ocHoBy MpHHaATOH meroquKu SKCHepHMeHTa ObWIO MONORKeHO Mpesnoso- 
*KCHHC, YTO MPH MOCTH2KCHHH PaBHOBECHA CO CTOPOHb! OKHCJIeCHHA COCTAaB 1a30- 
BOH (ha3bl Hal 2KHAKHM MeTAJIJIOM He OKa3bIBaeT 3aMeTHOFO BIMAHHMA Ha co- 
CTOAHMe PaBHOBeCHA. ITO MpeANoNORenHe OpiwIo MpoBepenHo Ha MWIaBKax, IIpo- 
BeQCHHBIX B aTMociepe aproHa pH JaBsenun | arm. Pesyaprarsi Tux mpe- 
BapUTeIbHbIX IaBOK MOKa3aHbl Ha pwc. 1. Kak BuAHO M3 CoNOCTaBeHUA C KDPH- 
BoH J, orBevatouleli paBHOBeCHIO C ra30BOli tbasol, cocrosmei uz CO u CO,, 
PeSyJIbTaTHI, MOIyYeHHble CO CTOPOHbI OKUCJIeHHA B aTMocdepe aproua, MoJ- 
TBepKaloT MpaBHJIbHOCTb BbICKa3aHHOTO BbIe MpeqnoloxKenna. 

OKCMepUMeHTAaIbHbIe W1aBKH Mo, AaBmenuem (5—7)-107° mm pT. cT. Obwin 
MmpoBewenbl B MeuYH CONPOTHBJIeCHHA, OOOPyNOBaHHOH OTKauHbIM HOCcTOM 
BA-0,5-1. HarpeBareJIbHBIM 3JIeMeHTOM CY Kua MOMMOLeHOBaK CNMpaJlb, yKpen- 
JieHHad B CielWalbHOH KepaMukKe 43 OKHCH Oepnsmmus. [InaBKu nol aBeHueM 
(1—5)-10-* mM pr. cr. mpoBexeHbI B BbICOKOUACTOTHOH Meu, padoraBulelt oT 
reHepatopa mouHocTbio 15 KBr. B o6oux cayyaadx Temlepatypy u3mMepsasHn 
Pt—PtRh-tepmonapoli. Touxnocrh u3mMepeHua TemMepatypbl B MeUH CONPOTHB- 
JieHuA cocTaBuasa + 5°, B BbICOKOUacToTHOH + 15°. 

B uccileqoBaHHH Obwin ompoOoBaub Turmu uz MgO, Al,O3, ThO,, ZrO, 
HW BeO. CnekrpasIbHbIM aHaJIH30M MeTaJIa ObIvIO ycTaHOBsJeHO HasMuHe B3aH- 
MOJeHCTBHA Me?K]Ly XKHKMM MeTaJJIOM H MaTepHaJIOM THIVIA, HX, TAKUM OOpasom, 
OKa3bIBaJIOCb H€BOSMOXKHBIM OlpedesleHve HCTHHHOM PaCKUCHTeIbHOM cmoco6- 
HOCTH yrvlepoqa B %KHKOM X%eJlese. Ho npw uccieloBaHHH B3aHMOselcTBHA 
MexK]LY 2KHAKHM 2KeJle30M H KOPyYHH30BbIM THIvIeM ObluIO 3aMe¥eHO, 4TO eCJIH 
HCHOIb3yeTCA OHH MU TOT *%Ke THTeIb, TO COJepxKaHve aJIOMHHHA B MeTaJue 
MOCIeLYIOUNX MWIaBOK pe3KO cCHHKaeTca. Ilocme mpoBeqeHnua 3—4 naBoK 
B'OHOM H TOM Xe THIvle MaTepHadl THIS CTAHOBMTCA NpakTHYeCKH HHePTHbIM 
MO OTHOIeHHIO K XKUAKOMY *Kesesy, cosepxamemy Jo 0,8—1,0%C. 

YuuTbIBAaA ITO OOCTOATEJbCTBO, BCe MIaBKH, Pe3yJIbTaTbl KOTOPbIX MpHBe- 
Teubl B TaOm. 1, MpoBeeHbl B KOPYHAM30BbIX THIIAX, MpowedtwHx nmoLoOnyro 
o6pa6orky. B maaBKax NeNe 15, 17, 19, 114, 115, 118, 119, 212, 214, 218 
u 219 6bIIO MpoBepeHO HaJIH4UMe aJIIOMHHHA; B pe3yJIbTaTe CIeKTPaJIbHOrO 
aHaslu3a HeOOJbIIMe KONMYeECTBA aJIOMMHHA OblWIM OOHAPy2KeHb! TOJIbKO 
B muaBKax NoNe 114, 115, 118 u 218. 

Kak culelyer W3 pe3yJIbTaTOB, IIpHBeeHHbIX B Tad. |, 5KCTePHMeHTAJIbHO 
HalifleHHaHt paCKHCIUMTebHaA CMoOcoOHOCTb yrulepofa pu 1590" OKa3bIBaeTCA 
SHaYHTeJIbHO HHXKe PaCKHCJIUTeMbHOM CIOCOOHOCTH, BbIYMCIACMOM M3 3HaYeHHA 
KOHCTAHTbI PaBHOBecua peakWuH. Bovwee Toro, MOO*KeHNe IKCIMePUMeCHTAaJIbHbIX 
ToueK Ha puc. | MoKa3bIBaeT, TO pe3yJbTAaTbI, NOMYYeHHbIe MpH aBsIeHHAX 
10°? u 10° mM pr. cr., yAOBJeTBOpHTeIbHO yKJaibipaloTca Ha OMHY U Ty «Ke 
xpuByro. Jipyrumu coBaMv, H3MeHeHHe JlaBuIeHHA Tas0BoH da3sbl B 10* pas 
B 9TOM [Mana30He He OKa3bIBaeT BIIMAHHA Ha PaCKHCJHTeIbHY!O CMOCOOHOCTb 
yrslepoya B %KULKOM *Kesese. BaxkHO OTMeTHTb U pyro :bakT, a HMeHHO: BJIMA- 
Hue BaKYYMAa Ha MOBBIIeHHe PaCKHCJIMTebHOM CMOCOOHOCTH yrulepoya IpH pas- 
JIMUHBIX KOHILCHTPalMAX MoCeqHerO B X%KUAKOM KeJlese HeEOLMHAKOBO. 

TlomyueHuble pe3yJIbTaTbl BIIOJHe 34KOHOMePHD! JWIAt PeaKILHM, Mporekalo- 
uleli B %KHJ[KOM MeTaslmM4ecKOM pacTBOpe C OOpas0BaHHeM HOBO ras006pa3sHoH 
paspl. PacxoxkeHve MexKLy paCueTHbIMH M SKCIePHMeHTabHbIMM 3HadeHHAMA 
PpaCKHCMTebHOM CMOcOOHOCTH yrulepofa B BaKYYMe BbISBaHbI JIMUWIb Hellpa- 
BUJIbHbIM TOKOBaHHeM 3HaueHuA Pco, B ypaBHeHuu (la). B mpoltecce B3au- 
MojeiicrBuad yrulepofla Cc KucCMOpoqoM B OObeMe 2%HAKOTO MeTaJJla 3HadeHHe 
Pco ompellensercd TpeMaA BesMUMHaMU: OapomerpHuecKHM AaBJIeHHeM Hal 
MeTaJIJIOM; JlaBuleHHeM, CO3aBaeMbIM CTOJIOOM %KUAKOTO MeTaJIa Ha 3aaHHou 
riyOuHe BaHHBI, HM WaBseHHeM, BbISbIBAeMbIM CHJIaMH MOBePXHOCTHOTO ee 


*KEHUA Ha MOBepXHOCTH Ta30BOrO My3blpa, pawuyc KoTOporo paBeH Fr: 
26 | 
PCy lo aati (2)) 


Syecb Ps — Oapomerpnueckoe JaBuJleHHe Ha MeTaJJIOM, Y — MJIOTHOCTb 2KH]-> 
KOrO MeTaJduia; h — ruly-; 


be sas OHHAa MeTAaJIJIHYeCKOM BaH- > 

BuMaHve JaBJieHHA Ha paBHOBeCHe Mexy yrviepoxoM u HbI Ha YpOBHe 3apoxKe- 
KHCJIOPOMOM, PaCTBOPeHHbIMH B 2%HAKOM xKesese (1590°) HHA Tas0Boro IYy3bIps; 
Tiacwonmae aol o — IIOBepXHOCTHOe HaTA- 

NoNo Tlapnenue, TeJIbBHOCTb [%C] *KeHHe YKHIKOTO MeTaJi- 
TwiaBOk MM pT. CT. pain I I | cpean. ma: phaes paguyc 3apOybi- 

ees knees wa Tas0Boro My3bips. 

11 Ar 760 Ar 20 0,24 |0,0113)0,0107)0, V3 apHenua (2 
12 Ar| 760 Ar 30 {0,03 |0,0800/0,0780)0,079 sort eho Seana ©) 
143 Ar| 760 Ar 40 0,07 |0,0236/0,0252/0,0244 CZeAyer, A 6 
14 Ar 760 Ar 60 0,01 ]0,1272/0,1278/0,1275 uM h crpeMsaTcA K HyvIt0, 


15 | (5—7)-10-° 60 0,384 |0,0012/0,0017|0,0015 Pco, CTaHOBHTCH paBHBIM | 
2 olf, T. @. pacCkHcns) 


46 | (5—7)-40-§| 60 | 0,005 ]0,0860/0, 0910]0, 0880 
28 | (1—5)-10-2} 60  |0,07 |0,0017/0,0019/0, 0018 
29 | (1--5)-40-2] 60 {0,08 |0,0018/0,0018/0,0018 . TesIbHaa CmocoOHocTh yr- 


210 | (4—5)-40- 


242 | (42=25)402 60 0,30 |0,0015/0,0017/0,0016 
DI a=) Om 60 0,08 |000017/0,0017/0,0017 BEPXHOCTHOYPO HaTAsKeHHA 
244 | (4—5).10- 60 0,12 ]0,0019]0,0020]0,0019 2KHAKOrO MeTasIa HM pas- 


215 (1—5)-10-* 90 0,49 |0,0014)0,0013/0,0014 MepoM 06 pa3yroujeroca B 
219 | (ios.10-2| 60 | 1218 Joootolo‘oot0l0‘0010 2XHAKOM erase | ra30- 
17 | (5—7)-10-8| 60  |.0,008|0,0230/0,0230/0,0230 BOro sapofpiiia. 

18 (5 —7)- 10-6 90 0,045 |0,0020/0,0022/0,0021 M3 ypapueuna (2) cae- 
49 | (5—7)-10-6 90 0,45 Bae oa ayaalnenene yet TakxKe, YTO BJIMAHHe 
110 | (5—7)-40-8 60  |0,61 |0,0008|0,0009]0, ; j 
441 | (5—7)-10-8| 60 10,37 |0,0009|0;0009|0;0009  BakYYMa Ha peed 
14% "| (57) 10-8 90 0,05 10,0024/0,0025]0,0024 TeIbHy!0 CMOCOOHOCTh yr- 
413 | (5—7)-40-6 60 —|0,072 |0,0020/0,0028/0,0024 JIepoda ompeyemserca co- 
114 | (5—7)-40~¢ 60 1,13 |0,0009 HR Cee OTHOIWMeHHeEM MexK]Ly 3Ha- 
115 | (5—7)-10-8 60 13,43 |0,0016/0,0016/0, 001 
116 | (5—7)-40-°| 60 {0,165 |0,0014|0, 0018/0, 0016 ide OK ig) i 
418 | (5—7)-10-8 60  |4,75 |0,0008/0,0010)0,0009 ¥ Ooh OTe 
449° | (5—7)-10-8 60 10,40 |0,0019/0,002210,0020 -+ 20/rP,, RanbuHel- 


wee NOHH*KeHHe Oapo- 
MeTpHyuecKkoro aBJIeHHA Hal MeTaJIOM He MOKeT U3MCHHTb 3HaveHHA 
Pco, H MO3TOMY He MOXKeT OKA3aTb BIMAHHA Ha JaibHel lee MOBbIIIeHHe pac- 


KHCJIMTeIbHOH CMOcoOHOCTH yrsepoya B XwuUAKOM metadue. Jina mpakTuKu 
PacKHCJIeCHHA CTaIM yrvlepOOM B BaKYyYMe lpefcTaBJAeT HHTepec ONpeleuT 
MaKCHMaJIbHOe pa3spexKeHHe B Teun, MPH KOTOPOM JaJIbHelWee NOBbILIeHHe 
BaKYyMa C TOUKH 3peHHA MOJIHOTbI PaCKHCJICHHA y2Ke HepallMOHaJbHO. 

Kak culeyeT W3 JaHHbIX, MpefcTaBsIeHHBIxX Ha puc. 1, B nHTepBase uccue- 
JOBaHHbIX KOHIeCHTpaluu yruiepoa MHHUMaJIbHOe 3Hay¥eHHe [%C]-[%O] mexuT 
B patoue 0,1 arm. Mcxoaa us sToro 3HaueHUuA Pco,, MOXKHO CielaTb BbIBOL, 


4TO JIA MOMHOTO PacKUCIeHUA XAKUAKOFO Kedlesa PaCTBOPeCHHbIM B HEM yTviepo- 
om HeoOxoqumMoe aBeHve B Ney OMKHO cocTaBATb 1—2 mm pr. cr., 
KOTOpoe MCcuesalomle MaJIO MO CpaBHeHuo c 0,1 arm. 


MuctutyT metanaypruu um. A. A. Batixopa IJocrynuao 
Axaylemun Hayk CCCP 4 V 1957 


IMTHPOBAHHAS JIMNTEPATYPA 
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aS. Matsa | ie: Chipman, Trans. ASM, 30, 695 (1942). ®L. Colombier, 
Rev. Metallurg., 44, Ne 11—12, 374 (1947). 4A. M. Camapun, JI. M. Hosux, 
H. WH. Touuapenxo,A. © Tpery6euxo, Cramp, Ne 8, 700 (1956). 5 F.Han- 
dersy His. Kon tipunse dee Brotmann, Stahl u. Eisen, 26, 1721 (1956). *® K. Bun- 
gardt,H. Sychrovsky, Stahl u. Eisen, 16, 1040 (1956). 
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20 0,006 |0 , 0294/0, 0286/0 , 0290 Jlepowqa B BakyyMe ompe- 
2411 (1—5)- 10-2 60 0,035 |0,0021]0, 0025/0, 0023 JleIAeTCA BeIMUNHOM T0- | 


| 


| 
| 


Hornzagn AxKkanemun Hayk CCCP 
1958. Tom 119, Ne 5 


BHOXHMH A 


JI. A. 3YEB u Tl. ®. TOJIYBEBA 


BJIHAHHE YCJIOBAH A30THOrO NHTAHHA MPOPOCTKOB O3MMOH 
P)KH HA NMOPrJIOWJEHHE HMU ®OCbOPA H HA OBMEH &0C@OPHbIX 
COEXAHHEHHK 


(ITpedcmaeaexo axademuxom A. JI. Kypcanceeim 20 XII 1957) 


IIpu usyyenuu mormomenua dochopa mpopocrKkamu pa3svIMuHbIX pactenuii 
ObIIO HaliqeHO, 4TO Gowee HHTeHCHBHO MOrmoujaror doccop u3 nutaTebHOrO 
pacrBopa Hu Oovlbule HaKallIMBaloT efO Ha eMMHHILY MaCCbI cyxoro BejecTBa 
MpOpocTKH TeX PpacTeHHH, CeMeHa KOTOPbIX HMe€IOT OOuJIee BbICOKOe OTHOCHTEIb- 
HOe cOflepxKaHue as3ora (1). 

B WelAx JabHelitero H3yYeHHA B3aNMOCBA38H MexKTYy a30THbIM u cbocdar- 
HbIM IIMTaHHeM paCTeHHH B HauvaJIbHbI NMepHOX UX pa3BUTHA MbI NpoUsBesH 
HCCIeMoBaHHe BJIMAHHA a30Ta BHelHeH Cpebl, T. €. a30Ta, TaBaemoro B MUTA: 
TeJIbHbIM PacTBOp BMecTe c docdopom, Ha MNOrsoweHHe Npopocrkamu nNocweL- 
Hero HU Ha OOMeH dboc*opHbIx coequHeHHH. Ja WHANKAaTOPHbIX Wesel mpume- 
HAJICA pawoakTHBHbIi u3zorom docdopa (P*), uro mo3sBOmMIO NOMyUHTS Me- 
YeHbIM cocop B MHTAaTeJIbHOM PacTBOpe HM NpOcyeqHTb Kak 3a MOPJOWLeHHeM 
docdopa u3 HTaTeIbHOrO pacTBOopa, Tak H 3a PacmpefleseHueM eFo MO pagvnu- 
HbIM (opMaM (oc*opHblxX coeqHHeHHU B pacTeHHAX. 

Hyoxe MpHBoqaTca jlaHHble, NOJyueHHble B ONbITe C Npopocrkamu O3HMOH 
P2KH, KOTOPbIe BbIpaliMBasIMCb Ha HeECKOJIbKO Y3MeHeCHHOH MUTAaTeJIbHOH CMecH 
IIpaHMWHUKOBa B YCJIOBHAX eCTECTBEHHOTO OCBeIeHHA B CeHTHAOpe 1954 r. 
PajuoakTHBHbIl usoToM cboctopa BHOCHJICA B MHTaTeJIbHYIO CMeCb B KOJIHUe- 
erBe ~ Ip CuP* na 1 mr P#10;. B revenue 11 cyrok mpopamBanna mpons- 


BOMacCbh HeOMHOKpaTHad CMeHa PaCTBOPOB WIA NOAMepxKaHuA MOCTOAHCTBa 
pH~6. Ja Bcex BapHaHTOB HCHOUb3OBaJICA PacTBOpP OAHOTO M TOFO x*Ke Co- 
cTaBa. 

B no6erax MOuJIyYeHHbIX MpOpoOcTKOB MpOH3sBOANOCh PpakIMOHHPOBaHHoe 
olpelenenve dbocdopa. Onpexemamocb ero CyMMapHoe cofep2KaHve (XHMH- 
YeCKHM MeTOJIOM) HW COsepxaHHe chocsopa MeyeHOrO, T. e. MOPIOMWeHHOTO H3 
TuTaTesbHOrO pacrBopa ((busuyeckum meTojlom — no aKxTuBHoctTH). Jlia pak- 
IHOHMPOBaHHA HCMOb30BaHbI MeToyUKM CoKoviopa (2) u Kypcanopa (°). AK- 
TUBHOCTh HeOpraHnyeckux cocParTow onpefleisANacb B SKCTPakTe U300yTHIOBOrO 
cmupta, B KOTOpbIii MepexoguT chocaTMOMMOAeHOBbIi KOMMIeKC M3 BOLHOTO 
pacrsopa (4). B mpnpeseHHbIX HM2Ke JaHHbIX KaxkJaa Wudpa npelcraBaser 
cpedHee no JByM MapasiuienbHbIM Ccocylam. Cxema onbira npuBefeHa B TaOHMaX. 

Pa31MuHble YCJIOBMA MMTaHHA BeCbMa CYLIeCTBeEHHO OTPa3HJINCb Ha PasBU- 
THM MpOpocrkKos ui COfepxkaHuU B Hux cbocdopa (rab. 1). B cocyqax «as0THEIX» 
BaPHaHTOB MpOpocTKN pasBUBaMCcb MyuWe M MormomaiM Coubwe cocopa u3 
nutatelibHoro pactBopa. Kpome Toro, mcOerM MpopocTKoB NO STHM BapHanTaM 
coflepxKain Take Oosbiue doccopa, MOcTyMHBINeroO H3 3alacoB 9HAocrepMa. 

3 qanupix ta6n. 1 BugHo, uTo Ha cpoctop, MOcTyNMBINHH u3 9HocHepma, 
mpuxogures (B pacuere Ha 100 npopocrkos) 14,3 mr P,O; mo 6e3a30THOMY 
Bapuauty, 17,0 mr no Bapnanty c 0,5 fospt N u 18,6 mr P.O; no BapnaHTy 
ec 1 noso% N. Sro pasmuuve MoxeT ObITb CJeACTBHeM WIM pasJIMYHOrO pac- 
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ipefeseHus cboctopa MexKAy KOPHAMH HM NOOeraMH HJIM pasHOH CTemeHM HCIOVIb} 
30BaHHA 3amacHoro (pocopa MpH HaHYHH WIM OTCYTCTBHM a30Ta B MHTATeVIb> 
HOH cpeue. [lopbutieHHe HHTeCHCHBHOCTH HCMOMb3OBaHHA SPracTHYeCKUX BeLLeCTE 
ceMeHH B IpucyrcerBuH a3ora ormeyawr VM. B. Moconop u B. A. Anexcanyy 
posckxan (°), A. ®. Kanuuxesuy u B. A. Anexcanyposcxas (°). 


Ta6auna 1 


Cyxaa Macca mo6erop 11-cyTOuHBIX MpopocTKOB O3HMOli pxXH MH COfepxKaHHe B HEH dociopa 


Comep2KaHHe P.O; B mr 


Bapnanrel Macca CyX. Bell. Ha 1 fr cyX. Bell. Ha 100 mpopocTKoB 
oMmbiTa Ha 100 noGeros, r 
Me4¥eHOrO (HS Me4yeHOrO (H3 
cyMMapHoe pacTBopa) cyMMapHoe pacTBopa) 
Bes N 1,36 16,03 0,63 Pa AS, US 
0,5 nosp N 1,62 20,56 10,05 Bone 16,3 
1,0 no3snr N Lots 20S 10,20 36,5 17,9 


@pakIlMOHUpoBaHHoe OlpeleseHue CyMMapHOro coflepxxaHua coctopa M 
cOepKaHuA normomjeHHoro u3 pacTBopa (MeyeHOoro) dociopa (Ta6u. 2) M0+ 
3BOIAeT OOHAPYKUTb NO HEKOTOPOH CTeMeHH MPHUMHbI OoMee MHTCHCHBHOFO I10- 
rlolleHua Pocdopa B MpucyTCTBUM a30Ta, YeM B OTCYTCTBHe HIM Mp MeHbLUe 
coflepKaHHH efo B IIHTaTeJIbHOH cpejte. 


a Osra iam 


Coyepxxanne cbocopa B noderax 11-cyTouHEIx MpopocTKOB O3HMOH pxKU 


| 
) 
| 
| 
1 


Conepxanve P2O; B Mr Hair cyx. Beil. BO dpakiHaAx 


P.O, Heopr. doc- | 


KHCJIOTHO-pac- cdaToB B % oT 


Hoe Hoe Hoe 


Hy ks1eonpo- dochaTuAoB TBOp. opr. Heopr. oc- ooujeli P20, | 
BapnanTbl TeHOB coewqHH. ato 
onbita 
CYM- | meue- | CYM- | meue- | CYM- | meae- | CYM- | meue- | cymmap- | Meye= 
MADE | HOrOu ete i BOLO! sim tobe s Ono |i oga Ee HOLO Hoe Hore 


Bes N 2,06 | 0,55 | 2,0. | 0,65 | 2,23 | 0,604).9,63 | 3,83 60,0 68,0 |, 
0,5 go3pr N By Le, | whl On Wow O2r bale, Oe whee a mag ea Oalgotan 52,0 00,2 
1,0 yosb N 4,30.| 2,23 | 3,05 | 1,59 | 2,260 \ 1526 110,24 | 5,10 49,3 00,0 


Kak BuAHO H3 TaOJ. 2 MOBbILIeHHe COfepxKaHua (poctbopa NO «a30THbIM») 
BapHaHTaM MPOMCXOAMT MpeHMYeCTBeHHO 3a C4eT MOBDIMeHHA COMepxKaHUsi 


tbocopa dociopopranuyecKHx coesquHeHui. CosepxkaHue (pociopa Heopra-- 


HHYeCKUX (octaTosB B NO0OeraxX H3MeHAeTCA MO BAapHaHTaM B 3HAUMTeJIbHO MCHb-~ 
mel cremeHu. Uto xe Kacaerca ero JOM OT OOmero COXepxKaHHA, TO OHA Temi 
MeHbile, 4YeEM OONbUIe JaeTcA a30Ta B MMTaTesIbHyIO Cpely. Or BHeCceHHA a30Tai 
B MMTaTeIbHbIA pacTBOp HavOosee 3HaUHTebHO BOSpacraeT COepxKaHue (poc-- 
(bopa B a30THCTHIX PpakwuAaAx coctopoprannyecKHX COeAMHeHHH, U mperxkee 


BcerO BO (pakWHH HYKMeonpoTeuos. 

Tlonyyenuble pe3ybTaTbl NOKAa3bIBaloT, UTO yYTeM H3MeHeHHA yCJIOBHM a3orT-- 
Ho-(pocbaTHoro MHTaHHA pacTeHHii MOXKHO CyYyUeCTBeHHO BO3JeHCTBOBaTb Hal 
coflepx#KaHve B HHX HYKJeOMpoTreHoB — BelleCTB, HMIpalouluX BaXKHYIO POJIb) 
B Mpollecce AupPepenuMalun MepucTemaTM4yecKHX TKaHel; MHbIMH CJIOBaMH,, 
HaMewalorca yTH 9PPekTMBHOTO BOseHCTBHA MOcpecTBOM yOOpennii Ha} 
(popMooOpasoBaTevIbHble MpOWecchl B pacTeHHAX. i 

IIpuBeyenHble aHHble MO3BOIAIOT OTMeTHTb, TO MOFPIONLeHHBI boccop) 
B moOerax 1l-cyrouHbIx mpopocrKoB OGHapyKuBaerTcs B KAKO ONpesemsABe} 
melica (pakuud B Jone, ONH3KOH K HoMe Bcero MormoueHHoro cocibopa OT? 
CyMMapHoro cOJepsKaHHaA ero B MmOoOeraxX MpopocTKoB faHHOrO BapHaHTa) 
(ra6.1. 3). | 

IIpu 9TroM oH nordmouyeHHoro 43 pacrBopa (mMeyeHoro) boctbopa m0 «Ge3-| 
a30THOMY» BapHaHTY 3HaUHTeJIbHO HH2Ke, YeM M0 “A30THbIM» BAPHaHTaM; OCOOeHHO ) 
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NOHH2KCHHBIC MOH eFO OTMEYAIOTCA BO (PpakUMAX HYKJeONpoTeHAOB UH KUCIOT- 
HOPaCcTBOPHMBIX OpraHWuecKuX CoOeqHHeHHH. Ilo «a30rHbiIM» BapHantam Jorn 


- MeyeHOoro (boctopa 61M3KH MexK Ly coOo! m0 BCeM (bpakIHAM HM MaJIO OTKIOHSIOT- 


Cs OT NON OOulero MeyeHoro tocdopa B OOneM CyMMapHOM CoflepxaHuH. TaKoe 


Ta6auua 3 
Alona norsomennoro docpopa B cymMafEOM cowepxkanHHu (B mpouentax) 


Tlo dpaxyuam 


B o6nyem co- 

BapuauHTb! onbita eabone AO as eee! bee ene 
Bes N 35,4 PAD | One 26,9 SO 
0,5 qo3nr N 48,6 47,1 51,0 ch “qf ol 51,8 

0,1 nos N 49,7 49,6 51,9 3 47,4 49,9 


paciipefwenenue docdopa, MormomeHHOro MpopocrKaMH U3 PacTBOpa, YKa3bl- 
BaeT: BO-Ne€pBbIX, Ha BbICOKYIO CKOPOCTb OOMeHa (cboctopa BCeMH ero CcoeHHe- 
HHAMH 4H, BO-BTOPbIX, Ha OTCYTCTBHE (OPMbI, B KOTOPOH «ocdbop nepezBu- 
raJicd Obl MpeHMYulecTBeHHO M0 Mpopocrky, T. e. KOTOpan Obiia Ob! Gombe 


 oOoraujeHa MeyeHbIm (boctbopom, em Apyrne. 


TakuM OOpa30m, B pe3ysIbTaTe MpOBeyeHHOrO HAMM HCCeAOBaHHA, MO2KHO 
MpHuTH K BIBOLY, YTO MpHCyTCTBHe a30Ta B MUTAaTeIbHOM PacTBOpe MOBBILAeT 
MHTCHCHBHOCTb TOriouleHHA cocdbopa 3a cuerT Ooulee HHTCHCHBHOrO CHHTe3a 
OpraHHyeckHX CoeqHHeHHI tocdopa u OOorailleHuaA MMH pacTeHHi. ITO OTHO- 
cuTCA ocoO6eHHO K (pakUHH HYyKeompoTenoB. 


Mockosckuli rocyJapcTBeHHbIli yHHBepcuTeT Tloctynuaio 
um. M. B. Jlomonocosa 15 I 1957 


UWUHTHPOBAHHAA JIMTEPATYPA 


yl. A. 3yes, I. ®. Toay6esa, Bectn. MIY, Ne 10 (1954). BIN 1s) Gwe 
Koos, Xumusal. cou. 3semmeqer., Ne 10 (1940), %A. JI. Kypcaunos, Buoxumua 
3, 467 (1938). ‘Jl. A. 3yesn, Il. ® Toay6esa, Bectu. MIY, Ne 10 (1955). 
6 YW. B. Mocoaos, B. A. AnekcaugAposckaa’”, Semneqenue, Ne 1 (1954). 
6A. ®. Kanuunxkesuy, B. A. AnekcauAposcekad, Pusuon. pacr., 3, 263 
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Jloxaagn Axkanemun nayk CCCP 
1958. Tom 119, Ne 5 


lM. M. ACJIAH SAH 


HOBbIE JAHHbIE O BO3PACTE 3OHBI 
VARIAMUSSIUM FALLAX KOROBKOW B APMEHHH 


(ITpedcmaéaeno axademuxom C. H. Mupoxosoim 26 XI 1957) 


3oua Variamussium fallax Korob. ycranosmena MH. A. KopoOxKospim 
B 1933 r. Ha CepepHom KasBKa3e Win (bayHHCTHYeCKH OXapaKTePH30BaHHbIX 
MOpok, 3asleraioujuX B BepXHeli uacTH *opamuHudepoBblxX CjOeB HelocpescT- 
BeHHO M0], XaJyYMCKHM TOPH30HTOM MalKOMCKOM CBUTbI. CBoe Ha3BaHHe 9Ta 
30Ha Geper or MpeoOsamaioulero B accolvalluv XapakTepHoro JIA Hee Bua 
Variamussium fallax Korob., paHee u3BecrHoro mo HaHMeHOBaHHem Pec- 
ten bronni Mayer. VW. A. Kopo6xopbim sBpbiacHeHo, uToO Ha3BaHHe Pecteni 
bronni aBaasercd nomen nudum u nomen dubium, mouemy, cormacHo Mex-: 
JyHapOJHbIM HOMe€HKJaTYPHbIM MpaBuyiaM, WH noswexutT 3ameHe. Ha Tepputo- 
puu CCCP Pecten bronni pa3M4HbIMH TreouOraMH YKa3bIBaJICA U3 Pa3HOBO3- 
PaCTHBIX CJIOeB OT BepXHero MewIa JO MMOMeHa BKJIOUHTEIbHO, UTO CO3aBaso! 
TPYMHOCTH B BO3PaCTHbIX OMpefeeHHAX HM B KOPpewAWMH TopH30HToB. Kaki 
Opiio ~ycraHopmeHo VM. A. Kopo6kopbim, B pa3HOBO3paCTHbIX TOpH30HTax 
IIPHCYTCTBYIOT Pa3JIMUHbIe NO MOpdosorHH BUI, H3 KoTOpHIX Variamussium 
fallax Korob. xXapakrepu3yer JIMlIb Moposbl camo BepxHelt uacru (bopa- 
MHHHepoBblx coes. Ha ocHoBaHHu aHaJlu3a cTpaTHrpaduyeckoro pacmpo- 
CTpaHeHHA BUOB MOJOCKOB H (bopamMuHHdep Tellepb TOUHO yYCTaHOBJIeHO, YTO 
Ha CeBepHom Kapka3e 4 B pxjle Mecr 3akaBKa3ba 30Ha V. fallax Korob. 
He BbIXOMMT 3a peebl BepXHeH uacTH BepXHero 9JOlLleHa. | 

B 1940 r. A. A. Ta6puenaH BnepBpie ormerHs Hasiuune 30HbI V. fallax 
Korob. B maseoreHoBbix oTjowKeHuax Apmenun. IlepponauambHO 9Ta 30Ha 
yka3blBaslacb B [[puepepanckom palioue, a 3atem B 1945—1947 rr. A. A. Ta6- | 
pHesAHOM OOHapyxKeHa Hu B OacceliHe p. Ilaran. B anbueliuiem uncno mecT 
B APMeHHH, B KOTOPbIX OOHAapPyXKeHbI BbIXOAbI MOPOA, OXapakTepH30BaHHbIX 
THNMYHOK Ais 3onb! V. fallax Korob. (baynowi, crasio u3 rofa B roy, yBesH- | 
YMBaThCA, B CBSASH C YM BO3POCJO H KOMMUCCTBO MaTepHada JIA Cy2KEHHS O BOS- | 
pacTe 9TOM 30HbI. 

Jlerom 1956 r. aBropom 9TOM cTaTbu MpousBOAMIMCh MOMeBble HaGMOLeHUA 
M cOop (ayHbl B BePpXHEeSONeHOBbIX HM OMHTOWeEHOBLIX OTOx*KeHHAX ApMeHun. 
B pe3yibrate MomeBbIX pador OOHapy2KeHb! CJleLyIoNMe HOBbIe BbIXObI MOpON 
soup! V. fallax Korob.: 1) paiton cen. UumKent (Gaccelin p. Bean), 
B 800 m Bocrounee Unmxeuta; 2) pation cen. Bupany; 3) pation cen. Pung 
B 600—700 m Ha wro-BocTokK or Hero u 4) palion pasBanun cen. Hamasay | 
(San. Jlapanares). | 

B IIpnepepanckom palione 30na V. fallax o6naxaerca B Ape Ulopar6top- | 
CKOH aHTHKIHHaIH WM MMeeT JOBOJIbHO OoubIuIyIO MOUWHOCTh — Jo 300 mM. Oro 
Oombieli YacTbIO TeMHO-cepble HM 2Ke/TOBATO-Ccepble TMIMHbI, pexKe PpbIXJIbIe | 
MecuaHHKW, OXapaKTePH30BaHHble MHOPOUNCJICHHbIMA PAKOBHHAMH MOJIVJIHOCKOB. 

Kak BugHo, 30Ha Variamussium fallax Korob. wupoKo paciipocrpanena | 
B Apmenun, mpociexkuBasch or IIpnepesancxoro paiiona Jo Jlapasaresa, T. e. 
MpHMepHoO Ha TpoTrsaxKeHun 9D—100 xm. 
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Momocrb mopoy soup V. fallax Korob, B PasJIMUHbIX pakoHax pas3- 

wu4uHa. B mpvepepanckom paiioue, mo yKasanuio A. A. Ta6puenana, ona Jlo- 
-cruraer 300 M, a B Apyrux palionax Koue6lerca oT HeCKOMbKUX MeTPOB JlO 
70—80 M. 
Kacascb nojoxenua 30Hp V. fallax Korob. B paspe3e mayleorenoBbix 
orjoxKenu ApMenuu, CllelyeT OTMeTHTb, 4TO OHA 3aHHMaeT HpomMexkKyTOUHOE 
/MeCTO MexKy ayHucTHYecKH OXapaKTepH30BaHHbIMH H3BeCTHAKAMM TOUHO 
_YcCTaHOBJICHHOrO BepXHero 9O0leHa H MOposamu ropuHsonta c Pecten arcuatus 
Bronn, BO3pacT KOTOPOrO OJHUMM HCCeLOBAaTeIAMM OMpeledAercA Kak BepX- 
HeSOUeHOBbIM, a MpPyrHMH — KaK HHMKHEOJHPOIMeHOBLII. 

Ecum Qa Cepepyoro Kapxa3a u pala Mect 3akaBka3ba BepXHe9OLCHOBbIii 
Bo3pacr 30HbI V. fallax Korob. cunraerca TOUHO ycTaHOBJIeHHbIM, TO WIA 
-ApMenuu Bonpoc o Bospacre 9TOM 30HbI AO CHX MOP ocraerca cMOpHBIM. 
A. A. Ta6puenan onpefenser ero Kak HWKHeOMMTOMeHOBbI. Sra TOuKa 3pe- 
HHA, OWHaKO, pa3syelnerca He BcemMH. Tak, A. T. AcnaHaH, B pe3syuprate 
JWIMTeJIbDHBIX H OOWIMPHbIX KapTHPOBOUHBIX pador B IIpuepepancKom pailione, 
oTrHec 30Hy V. fallax k BepxHemy 9oueHy. B 1949 r. A. A. Pa6puensau 


Ta6muna 1 


' 
: Exspona Kapkas3 Benrpua 
ANON eae sees |) vee can Ee PPOs 
nin HauMenopanne Bua Bepx. | HwKH. | 30Ha 3oHa |TepHurcKHe) odeycKnit |kumuespcK. 
S90WeH |OHTOL. a ae we COX Mepresib PJIHHbI 
| 
‘4 |Nucula korobkowi As- 
lanow a5 
‘2 | Nuculana perovalis Koenen] + + +- + + 
3 » lezginica Korob. + 
4 | Arca appendiculata Sow. + + 
5 | Bathyarca rubaschaica Ko- 
rob. + 
6 | Thyasira rollei Mayer — = otis 
7 » vara Korob. a aE, 
8 » ignota Korob. + + 
9 |Pecten arcuatus Bronn a + =e ae 
40 | Variamussium fallax Ko- 
rob. +/+] 4 -- + 
44 |Amussium (Ocultamussi- 
um) semiradiatum May.| + ab a + ae 
42 |Pseudamussium corneum 
Sow. + a + ats + a a 
43 |Palliolum mayeri Hoim. “- + 
44 | Pinna hungarica Mayer + +. + a 
-45 | Gryphaea brongniarti sie 
Bronn var. queteleti 
Nyst + =f ae 5 
46 |Ostrea plicata Sol. -- + 
-47 | Divaricella rigaulti Desh.} + 
18 | Corbula ficus Brander — 
49 » (Bicorbula) galli- 
cula Desh. + 
-20 | Tellina budensis Hofm. + = =e 
21 |Crassatella woodi Koenen| ++ a 
22. | Pteria wemmelensis Vinc.}| + + 
23 | Cerithium vivarii Opp. + + 
24 » dregeri Bouss. + + + ie 
Turritella imbricataria 
Ds Lamk. +- 
26 | Psephaea caucasica Korob.| + 
27 |Elenchus sulcatus Lamk. oP 
Terebellum (Seraphs) so- 
28 pitum Sol. + 
Scaphander brongniarti 
29 | Desh. + at 
Dentalium haerigense Dre- 
= 30 ger + i =F ap 
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onyOMHKOBAad CTaTbIO MO MOBOy Bospacta 30HbI V. fallax Korob. B Apmenund: 
B 9To craTbe NPHBOAATCA TPH MOBOa B MOMb3Y HHAKHEOMHTOMeHOBOrO BOSPacTé 
paccMaTpHBaeMolt 30HBI. CoxpaHHBIINeCA B OJIMPOleHOBOe BpemMsl B ApMeHHH TPO 
muyeckHe YCJIOBUA, pu MOxomOLaHuu Ha CepepHoM Kapkase H B Apyrux palo) 
Hax, OOYCJIOBHJIM MHIpallHio KOMMJIeKca XapaKTePHbIX BHOB 30HbI HW CyLlecT?) 
BOBaHHe ero B APMeHHH B HH?KHEM OJIMTOLeHe. 

PaccMOTpuM HaCKOJIbKO yOeAUTeJIbHbI 9TH MOBOLHI. 

1. Ilo A. A. Pa6puenany V. fallax Korob. He BcrpeyaeTca B COAX, CO4 
Jlep2Kamux cvleyiouywit KomMueKc Buyos: Nummulites fabiani Prev., N. 
subfabiani Prev., N. incrassatus Harpe, N. contortus Desh., Spondylus buchi 
Phill., Pseudamussium corneum Sow., Lucina prominensis Opp., Crassatell 
trigonata Desh., Pitar incrassata Sow., Terebellum sopitum Sol., Rostellari 
goniophora Bell., Cassidea ambigua Sol., C. orbignyi Bell. u ap. Kak om 
Ka3aJIH MOosleBble HaOJHOLeHHA, MOPOAb C YKa3aHHbIM KOMIWICKCOM 3aJlerato 
HwKe MOPOA, cosepxKauHX XapakTepHy1o JA 30HbI V. fallax dayHy Mosutoc-} 
KOB H (bopamMuHHdep. 

2. A. A. Ta6puemaH npuBogurT ceqyroulM CMMCOK BHOB, COMYTCTBYIOULUX! 
V. fallax Korob. wu yKa3pIBaroulMX, KaK OH MOJlaraeT, Ha HM XKHeOJMTOle- 
HOBbIM Bospact 30HbI: Nummulites intermedius Arch., N. fichteli Mich.,, 
N. vascus Yoly er Leym., N. boucheri Harpe, Pecten arcuatus Br., Cyrena: 
semistriata Desh., C. sirena Brongn., Pitar villanovae Desh., P. armenica: 
Gabr., Pectunculus obovatus Lamk., Cerithium plicatum Brug., C. mar- 
garitaceum Brocc., C. dentatum Defr., Natica crassatina Lamk. 

Tlocno#Hbie COopbl tbayHbl MOKa3au, YTO MPHBeAeHHbIM CMMCOK BKIIOUaeT 
mpelcraBuTejeH Tpex crpaTurpaduyeckux ropH30HToB: 30HbI V. fallax, ropr- 
30HTa c Pecten arcuatus u ropu30HtTa c Megatylotus crassatina Lamk. | 

3. Saxmouenue A. A. Ta6puenaHa o romorakcasbHocTuH 30HbI V. fallax: 
Korob., Kak BHJHO 43 MpuBeXeHHOrO BBlllle, TakKxe He NOATBepxlaeTcs (bak- 
THYUe€CKHM MaTepHasiom. K 9Tomy culelyer oOaBuTh, TO, 10 MaHHbIM M. B. Ka- 
yapapa u VM. B. Kauapapa, B Sanaquoi Tpy3uu 30Ha V. fallax 3aHumaerT co- 
BePpWeHHO TaKOe Ke crpaTurpaduyeckoe NoWOKeHHe HW OXapakTepH3OBaHa TeM 
2%Ke KOMIWICKCOM BHJOB, Kak HW Ha CeBepHom Kapxka3e. 

TujaTeIbHble COopbl dayHbl H erasibHoe U3y4eHHe ee JlasIH BO3MO2KHOCTE 
ycTaHoBHTb B 30He V. fallax ApmeHuu mpucyrcrBHe caelyioulux BUOB 
(ra6a. 1). 

Hospi nameonTomornuecKnit MaTepMasl yKa3biBaeT Ha HeECOMHEHHY10 OJHO-| 
BospacTHocTb 30Hb! V. fallax Korob. Apmenun, KaspKka3a u [pyrux ect! 
ee pacipocrpaHenus. BcrpeyeHuble B Mopoyax 9TOH 30HbI B ApMeHUH, HO He. 


oOHapyKenHble Ha KaBKa3e BUbI MOJJIOCKOB TakK2Ke yKa3biBalOT Ha ee BePXHe- | 
SONeCHOBbIM BO3pacr. | 


MucrutyT reonoruyeckuX HaykK Iloctynuso 
Axalemuu HayK ApmCCP 22 VI 1957 | 


UWHMTHMPOBAHHASA JIMTEPATYPA 


1A. A. Ta6Opueasau, Tpermunsre ornoxenua Koratixcxoro p-Ha ApmCCP, Van. 
AH ApmCCP, 1947. 2A. A. Ta6Opueasn, JAH, 66, Ne 4 (1949). 2A. A. Pa6-| 
pueaan, TAH, 105, No 4 (1955). *M. B. Kauapasa, HW. B. Kauapasa, | 
Teon. cOopx. JIsposex. reo. o6m., Ne 1 (1954), M. B. Kauapasa, Tp. leon. uuct. | 
AH T'pysCCP, 9 (14), B. 1 (1955). ® UW. A. Kopo6xos, Tp. Hepr. TeOJ.-pa3B. HHCT., | 


5 

0 
B. 113 (1939), 7H. A. Kopo6xos, Bectn. JIFY, Ne 5 (1947). 8 HW. A. 6] 
k 0B, Bectu. JITY, Ne 4 (1952). (1947) Kopo©6- | 
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Wornagn Akanemun nayr CCCP 
1958. Tom 119, Ni 5 


TPEOJOPH A 


B. Il. BAPXATOBA 


HOBOE B CTPATHIFPA®HH KAPBOHA HW NEPMH 
CEBEPHOrO THMAHA 


| (ITpedcmaeaexo axademuxom C. H. Muponoeoim 25 XI 1957) 


KapOou HM MepMb OTCyTCTBYIOT B LeHTPabHOH, Gobel Yacrn TeppuTOpUH. 
Ces, TuMaHa, HO uMerorcs Ha ero cKIOHax. Ha 3anayHom cKoHe Ces. Tumana 
OHH paclipocrpaHeHbl Ha BeCbMa OrpaHHYeHHOM MomaqH B OacceiHax pp. Bo- 
gourv u Tlemm. Ha pocrounom ckjione Ces. TuMaHa KapOoH HM MepMb pa3BUTbl 
‘Ha OOvIbuleH TeppuTopuH uM OOHaxeHbI no pp. Mugznre, Benoii, Llyupeit, Cyne 
MW p., a Tak2Ke Ha Mbicax Cpsitom u )KenesHom. B coorBeTcTBHu C TaKHM pac- 
‘TIpocTpaHeHHeM pa3/lHYaIOT [Ba THMa pa3spe30B — 3anaZHbid HW BOCTOUHBIM, 
SHAUHTeEIbHO PasJIMYaIOWHeCA MO MOHOTe MH MOILHOCTH BbIJesIeHHbIX Mospas~ 
‘~leieHu, XOTA paHee MbI MpefNOarau, YTO OHH TOxXecTBeHHb! (1). Kap6ou 
nokpasqelAeTcA Ha TPH OTAea. OObembI HH2KHEFO HM CpedHero Kap6oua copma- 
‘aroT C MpHHATSIMH YHHuUNpoBaHHOH cxemoH 1951 r. O6bem Bepxuero. 
KapOOHa yBeJIHYeH 3a CUeT BKJIIOUCHHA COOCTBeHHO IBarepHHOBOTO TOpH3OHTAa. 
OcHoBaHveM JIA TaKOrO MpOBeeHHA TpaHHIbl ABJIAeTCH Pe3skKOe H3MeHEHHe 
coctaBa (ayHbl KHH3yY HU KBepXy OT KPOBJIM WBarepHHOBOrO TopusoHTa. Bax- 
HOCTb 9TOTO py6exKa, BMepBble yCTAaHOBJIeEHHOTO B pa3pe3ax Ces. Tumaua (’), 
B HacTOAIee BPeMA NOMTBep»xeHa H 0 paspe3am Ypauia (°, *). Hywxuuit kap- 
60H, TpeAcTaBJIeHHbId BepXaMH BH3e — HH3aMH HaMiopa, H3-3a HefocTaTKa 
JIaHHbIX NOfpasfeseTcA TOMbKO Ha CBUTbI MecTHOrO 3HaueHHs. B cpeqHem 
KapOoHe MIpHHMMaeTCA CYUleCTBOBaHHe JBYX APYCOB: KasJIbCKOrO HM MOCKOB- 
ckoro B NoHumMaHuH A. II. Poras (°,*). B pa3pe3ax Ces. TumaHa, Tak xe 
Kak HM JlonOacca, HanOomee peskuM CKayOK B pasBUTHH *ayHbl HaOspaeTca, 
eC yNOTpeOJATb TEPMHHOJOrHIO YHHPUWUMPOBAHHOH CXemMbl, B Havasle KalHp- 
ckoro BpemMeHH. MmeHHO B 3TOT MOMEHT MOABJIAIOTCA TOHKOpeOpucTbie XOpH- 
CTHTbI MOCKOBCKOrO Tua, MepBbie Fusulinella B coueraHuu c MaccoBbimy Pro- 
fusulinella prisca Deprat.u Pr. priscoidea Raus. TaKoe pacmpeyeenue dayHbl 
3aCcTaBHIO Mmpefmouectb cxemy pacuseneHua A. IJ. Portas mpunstouw B yHn- 
(pullMpoBaHHow cxeme. Sipycbl cpefHero KapOoHa Nospasfelarorca Ha MOKb- 
APYCbl HIM TOpH30HTHI. Tak, B KasJIbCKOM aApyce Ha Ces. TuMane BbiJeJaioTca 
XOPOIIO TOMbKO [Ba NOLpasyesenuA, Ppanulla Mey KOTOPbIMM COOTBETCTBYET, 
IIPHMePHO, MOMOWIBe BepelicKoro TOpH30HTAa B TOM OObEeMe, KaK OH ObWI yCTaHOB- 
JleH YHHuUMpoBaHHoH cxemoH 1951 r. MockoscKul sapyc pacujeHserca Ha 
TPH YaCTH, COOTBETCTBYIOUIHe KalIMPCKOMY, MOJObCKOMY H MAYKOBCKOMY [oO- 
Pu3OHTaM TOM xe CxembI. B cocraBe BepXHerO KapOoHa IIpH3HaeTCA CYLLeCTBO- 
BaHve IByX APyCOB — %KurywescKoro u opesOyprckoro. IpaHutibl MexKy HUMU 
B KOHKPeTHBIX paspe3ax Ces. TumMaHa ompeyenaioTca NosBJIeHHeM TceBlody- 
3yuH. BbiemeHHoe B TaKHX rpaHullaxX HWKHee NoOLpasfeseHHe TOUHO COOT- 
BeTCTBYCT 110 CBOeMY OOEMY ABTOPCKOMY MOHUMaHHIO XKuTyseBcKoro sipyca (°). 
BepxHee nofpa3fesenue He BHOuHe COBMalaeT C OpeHOYPrcKHM APyCOM CXeMbi 
B. E. Py>xentlena, ormmuaach OombIIMM OObeEMOM BBHAYy NpHcoeqMHeEHHA K HeMy 
coOcTBeHHO wBarepHHoBoro ropusouta (°). TlocneqHuH TecHetluMM oOpa30m 
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CBA3AH C MOACTHAaOUIUMH OTMO2%KeHHAMM COOcTBeHHO OpeHOyprekKoro Apyc 
6IM3KUM KOMIWI€KCOM MceBsoOpy3y4H HW HasM4udem TOJCTOpeOpUCTbIX XapHCTHT 
camapckoro Tuma (*). | 

B cocraBe NepMH BbIJeIAIOTCA Ba OTMea. OObeMbI HX He COBMaatoT C MIPH-) 
HATBIMH B YHHPUUApOBaHHOH cXxeme. Tak, OObeM HMXKHETO OTAe/la YMeHbIUNeH} 
BBHAYy Ooulee BbICOKOrO NOMOKeHNA HuPKHeH paHullbl (HCKMOYeH COOCTBeHHO! 
_ WWBarepHHOBbIi TOPH30HT) HM OOuee HH3KOM BepXHeli TpaHHIbl (HCKJIOUeHHI CO- 
JIMKaMcCKasd WM ydumcKas cBuTbI). HuxkHAA NepMb NOApasfeseHa Ha TPH Apyca:: 
CakMapcKwi, apruuckui u KyHrypcKuit. Tipu 2Tom mOHHMaHHe OObeMa CaK- +} 
MapcKoro Apyca, KaK ACHO H3 Ipelbllyuero, HeCKOJIbKO OTJIM4HO OT aBTOP-- 
cxoro. [’paHultb! IByX BePpXHUX APYCOB MPHHATHI B COOTBETCTBHU C YHHDULMpO-- 
BaHHOH cxemoii. B cocrape BepXHel MepMu Bbiyemsiorca TpH sApyca. 13 Hux) 
WjBa BePXHHX — Ka3aHCKHii HM TaTapcKHit — MpHHATbI B OObeMAaX, MpeycmorT-: 
PeHHbIX YHHPUIMpOBaHHOH cxemol. B ormuune oT mocie—HeH, B OCHOBaHHH| 
BepXHelH MepMH BbiJeltaAeTcaA eule yPHMCKHH Apyc, K KOTOPOMY OTHeCeHa YacTb) 
Ppaspe3a MepMU, COOTBeTCTBY1ONad COJIMKaMCKOM u ycbumMcKOH cBHTaM. OcHoBa-: 
HHeM JIA BbI-eeHuA 9TOTO Apyca WM TaKOM ero BO3PaCTHOH OIeHKM ABHJIMCb) 
HOBeHIMe JaHHble MO H3Y4eHHIO OCTPaKOA, CHOP, MbWIbIbI H KOCTeH MO3BOHOU- | 
HbIX H3 9TOFO Mospasqemenusa (7). 

OcoGeHHocrTu 3anmaqHoro THMa pa3pe3a CBOMATCA K cuelyloulemy. Pa3spe3 
B I@IOM OTMH4aeTCA OTHOCHTeEIbHOH NWOMHOTOH. Tun ormoxeHui — Mmpeumyule- 
CTBeEHHO MOpPCKHe MlaTdpopMeHHble OOpas0BaHua. OOmlad MOULHOCTb ero Co- 
cTaBldeT oko0 620 m. MontHocrb Kap6oHa, MpescTaBJIeHHOrO BCeMH TPeMsA 
orTwetamu, okon0 360 m. MouHocrb HwxKHero oTfemta coctraBanetT 40—42 mM. | 
B crpoeHun pa3pe3a HwxKHeroO KapOOHa BbIeIAIOTCA [Be CBHTbI: HWKHAA — 
TeppureHHaad, MonHocTbio 15—18 mM, u BepxHaa — KapOoHaTHaad, oO 25 mM 
MOMHOCTbIO. BepXHAA CBHTa, MOJYIMBIWad Ha3BaHHe CYBOMHOH, COepxKuUT 
cbayHy Opaxnonox u copamunudep, NO3BOAIOUIUX OMpeleUTb ee BO3SPAaCT Kak 
BepXH BH3e — HH3bl Hamtopa. 

TeppureHuad CBHTa, HMeHyeMasd CHaTypeHCKOH, He COepxKUT OPraHvueckKuxX 
ocTaTKoB. BepxHeBHu3eHCKH BO3pacT ee ONpefeAeTCA YCJIOBHO MO MOJOMRKeHHIO 
B Pa3pe3e: BbIIlle OTJOXKeHHH BepXHero JeBOHa HM HeMocpecCTBeHHO TO OOpa- 
30BaHHAMH CyYBOHHOH cBuTbI. KouTakTbl CHarypeHCKOH CBHUTbI KaK C IOKPbI- 
BaloulHMH, TaK HM C MOACTHMAIOULHMH OTJIOXKeCHHAMH Pe3KHe, MOITOMY He HCc- 
KJUOUeHa BO3MOXKHOCTb HMHOFO TOJIKOBaHHA ee BO3pacta. Hw»KHuH KapOOH TpaHc- 
rpeccHBHO MepekpbiBaeTca cpeqHuM KapOouom. MomiHocrb nocseqHero O1M3Ka | 
K 200M. Pa3pe3 ero moJIOH HM HempepbiBeH. B cocraBe cpetHero KapOoHa 3]ecb 
BbiJemmorca 06a apyca. MonyHocrb KaxdIbCKOrO sApyca cocraBsaaer 65 M, MOC- | 
KoBcKoro — oKoIO =130 M (paHee — BepXHeBOJIOHTCKad HU CyJIbCKad CBH- | 
TbI (7 *)). O6a apyca MpelcraBseHb! KapOoHaTHbIMM MOposamu, Oorato Oxapak- | 
TePH30BaHHbIMH MOPCKON (payHou. B cocraBe apycos BbIleAIOTCA Gosee MeJIKHe | 
crparurpaduyeckve mokpasqerenua. B KasbCKOM aApyce BbiJemaiorca o6a 
MNOLbApyca, WIM TOPH3OHTAa, MOLLHOCTH KOTOPbIX COOTBeTCTBEHHO paBHbl 30 Ui 
30 M. Tp nokbapyca, HIM TOpH30HTa, MOCKOBCKOrO sApyca, HadMHad CHU3y, 
uMelor MouHocrH 30, 32 u 64 m. Cpelquuii kap6ou 6e3 pe3sKOH rpaHHItbl cMe- 
HAeTCA BePXHHUM KapOOHOM. 

MouHocth BepxHero KapOoua Jocruraer mourn 150 Mm. Pa3pes Bepxuero Kap- | 
60Ha MONON, HelpepbIBeH HM MpefcraBsleH cymecTBeHHO KapOoHaTHbIMH OOpa- 
3OBaHHAMH, OXaPaKTePH30BaHHbIMH IIPeHMYeCTBeHHO (bayHou cbopamuHudep. 
MouHocTh HuxKHerO %KuryseBcKorO Apyca cocrapaser 83 mM. OpenOypreKuii 
ApyC MMeeT 3fecb MOUIHOCTb OKOO 66 M. DKurysepckul apyc (panee HWKHAA 
M cpeqHAA uacru Oesopel{kol cBurbl (')) pacnafaerca Ha 1Ba MOMbapyca, MIM 
POPH3OHTA, COOTBETCTBYIONLMe MOATPATHIMTOBOMY HM TPHTHILMTOBOMY TOpH3OHTaM 
(bysyununopol cxempr JI. M. Paysep-Uepnoycosoit. Mompocrn ux cocraB- 
maior 15 u 68 mM. OpenOyprekuli apyc (panee BepxHanA uacth Genopenkol u 
MHIMPCKad CBUTbI) BKIONaeT B CeOM MOMHDI paspes rceBLodysy.auHOBOrO 
rOpH30HTa HM COOCTBeEHHO WIBarepHHOBOTO TOpH30HTa, MONLHOCTH KOTOPBIX, 
COOTBETCTBeCHHO, paBHbI 40 uw 25 m. 
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| Ilepmb B pa3pe3e 3anaqHoro TuNMa mpescraBsena He MOJIHOCTbIO, HO OOOHMH 
“OTJelamMu, OOMel MomHOCTbIO OKOMIO 260 mM. Momnocth HuxKHel; NlepMH CcocTaB- 
JAeT OKONO 90 m. B crpoenuu ee yuacrByror CaKMapCKHid HW apTHHCKHH Apycol, 
‘YHTYPCKHH ApyC 3feCb OTCyTCTByeT, CaKMapCKHH Apyc MpecraBeH Kap6o- 
HaTHbIMH NoposamMu c OoraroiH mopcKoi dbayHoli, o6meli MOouIHOCTbIO OKONO 
48 m. On pacnafaerca Ha Tpu ropu3outa. 13 Hux yuiA HuxKHero TOPH30HTa, 
‘PaHee BbIAeABWerocA MOA Ha3BaHHeM ropu3o0Hta c Pseudofusulina uralica 
Krot., ynorpe6uisercah HOBOe Ha3BaHHe — HeHeuKuii *. MomuHoctTb 3Toro Tro- 
Pu30HTa JocturaetT 9 M. Bepxuue (Ba ropu3s0HTa — TacryOcKu Mu crepau- 
TaMaKCKHii — uMeioT MomHOcTH B 22 u 17 mM. ApruncKuii apyc npefcraBien 
-M3BeCTKOBHCTbIMH MeCdaHHKaMH WM AOJIOMMTH3MPOBaHHbIMH H3BeCTHAKAMH, OOulaAa 
‘MOLIHOCTb KOTOPBIX IIpHMepHO paBHa 45 M. Onu coyep2xkaT oueHb OelHYyIO 
‘HeXapaktepHyio dayHy (MapawirapeioBpaa dana), He MomycKatoulyio BbI- 
eneHua ropu30nTos. BepxHasd MepMb BbIpaxkKeHa yPHMCKHM HM Ka3aHCKHM 
apycamu. TarapcKui sapyc orcyrcrsyer. MouHocrb BepXxHeli nepmMu ocruraer 
160 m. H3 uux 100 Mm npuxogurcs Ha Jomo ydumcKoro spyca, mpeycras- 
JICHHOrO KPaCHOUBeTHBIMH aJIeBPHTHCTHIMH MepreJAMu, JIMUICHHBIMH OpraHnue- 
CkuX ocrarkoB. Ka3aHcKHii aApyc (paHee NewiMHCKas” CBUTa) BbIpPaxKen Teppu- 
TeHHO- KapOOHuaTHbIMH 06 pa3s0BaHHAMH, COJepKalllMMu Oorary1o MopcKyio (payny. 
Moutoctb ero cocrapaaer oKon0 60 M. 

@linpim xapakTepoM oOOsayaer pa3pe3 KapOouwa MH Mepmu BOCTOUHOrO TuHNA. 
QOujaaA MoulHocTb ero He MpeBbuuaeT 275 mM. CokpanyeHve MOUIHOCTH, NO CpaB- 
HeHHIO C paspe30M 3anaHOrO THNMAa, IIPOHCXOLMT BCeACTBHe MOMHOrTO WAH 4Ya- 
CTHYHOPO BHIMaeHuA psa ropHsouTos. JlomHbli pa3spe3 HuxKHerO KapOona 
B3Jlecb He yCTaHOBJIeH, MOCKOJIbKY HHre B eCTeCTBeHHbIX BbIXOJax He HaGuI0- 
Wasicd KOHTAaKT ero Cc JleBOHOM. Bckpbiraad uacTb pa3spe3a HW2KHero KapOouHa 
cocTaBlaeT OKoIO 35 mM. B crpoeHuu ero, Tak %Ke KaK Ha 3amaHOM CKJIOHe 
Ces. TumMaHa, apucytcrsByroT cuaTypelickas (15 mM) u cyBolHaa (18 Mm) cBuTHI. 
Tleppaa u3 HUX, XOTA M He COJepxKUT OPraHwyeCKHX OCTATKOB, HO CBA3aHa M0- 
TeleHHbIM TepeXOJOM C CYBOMHOH CBHTOH, OTCIOa BePXHeEBH3eHCKHH BO3pactT 
TePpPpHreHHOM CBHTHI He BbIZbIBaeT 3/}eCb HHKAaKHX COMHeHHH. Huxxuuit KapOou 
TPaHcrpeccHBHO MepeKPbIBaeTCA OTOVKeHHAMH CpefHero KapOona. MoutHoctTb 
moculeqHero He MpesBblitiaer 50 M; TaKHM OOpa30M, 3]eCb MOULHOCTb 9TOFO MO- 
pasieeHuA B UeTbIPe pasa COKPallleHa MO CpaBHeHHIO C COOTBeETCTBYIOULUMH 
OTJIOXKeHHAMH efO Ha 3alaHOM CKJIOHE. 

B ocHoBpaHHu CpefHero KapOoHa 3aJleraeT MaJIOMOW[Had KPaCHOLBeTHaA 
TOJUIa KOHTHHeEHTaIbHOrO Mpoucxox*KeHuA. Becb OcTaJIbHOH pa3pe3 Mpescras- 
JIeH KapOoHaTHbIMH MoposaMu C MOPCKOH, HO, B OTJIMUMe OT CHHXPOHHUYHDIX OT- 
AOKeHuH 3anmalHoro ckKOHa, JOBOMbHO CKyAHOH dbayHow. Buyrpu paspesa 
HaMeuaeTca PA MepepblBoB, B pesyJIbTaTe KOTOPbIX BbIlalaeT SHAYTeMbHAA 
WYaCTb KaAJIbCKOrO Apyca HM MOUTH MOHOCTbIO OTCYTCTBYeT MOCKOBCKHH sApyc. 
Montuoctb mepsoro 3fecb He MpeBplinaeT 35 M, a Broporo 13 m. Bepxuuli kap- 
60H co cileaMu Mepepbipa 3aueraeT Ha cpefHem KapOone.Momnocrb BepxHero 
KapOoHa cocraBseT TOMbKO 70 M. B crpoeHuH ero uMeWTCH OTIOXKeHUA COOUX 
APYCOB, MOJIHOCTbIO pa3BUTHIX B Paspese 3alaqHoro TuMIa, HO 3\eCb OTCYTCTBYeT 
Oobilad YaCTh 2%KUryeBcKoro Apyca (YacTb eFO, OTHOCAMIaACA K TPHTHILMTOBOMY 
ropu30xty). Opex6yprekult apyc mpeycTaBuleH NOMHOCTbIO H OXapakTepH3o- 
BaH OoraTo#, MpeumMyuecTBeHHO cbopamuHudepoBon cayHoH. 

IlepmMp B pa3pe3e BOCTOUHOrO THMa BbIparKeHa TObKO HHXKHHM OT/eJIOM. 
Orio0xeHuA BepXHero OTMeNa 3fecb He pasBuTEI. B cocrape HuxKHerO OTAevAa, 
06a MOULHOCTh KOTOpOoro AocTuraet 120 M, BbiJedaIOTCH CaKMapCKHH, apTHH- 
CKHii HM CaMble H¥3bI KyHrypcKoro spyca (usmunmoBcKas cBuTa). Becb paspes 
lepMH MpescrapseH KapOouaTHbIMM MoposamMH c OoraToH MOpCKON cbayHou. 
CakmapckKuit apyc Nofpasfemaerca Ha BCe TPH TOPH3OHTa: HeHEIKHH, TacTy6- 
CKHI WM CTepJIHTaMaKCKHH, MOILHOCTH KOTOPbIX, COOTBeTCTBCHHO, PaBHbl 2; 
95 wu 14 m. B apruucKoM apyce Jerko OOocoOAIOTCA [Ba HWKHUX POPHSOHTA : 


1 
* Haspanne Jano mo MecTy, re 9TOT TOpH3OHT Obi BiepBble BIZCeH oO6ocHOBAH (?). 
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6yplleBcKHii HM MprHMHcKul, MOwHOcTH KOTOpbIx cocraBasior 16 u 8 m. Cap- 
THHCKHH HW CapaHHHCKHH FOPH3OHTHI B pacCMaTPpHBaeMOM Paspese pyr oT Apyra 
He OTJeIMMbI, OOMLAaA MOULHOCTh UX paBHa 28—30 m. []penosmoxKuTeIbHO KyH- 
rypCKHe OTOXKEHUA, BbIPAKeHHble JOJOMHTH3MPOBaHHbIMH H3BeCTHAKAMH C Oex 
HOH dbayHouw, HmMeroT MOUHOcTh 8—10 M. 

Tlompoya uTOrM M30%KeHHOMY MaTepHaJly CleyeT 3akJIOUMTb, YTO TOJIbK 
B 9N0Xy HWKHero KapOoHa Ha BCeH TeppuTopunH Ces. TumMaHa CyUlecTBOBaJ 
CXOMHbIe YCJIOBHA OCalKoHakonmeHua. TlosqHee mpousom0 obocobseHue 3a- 
aHOH HW BOCTOUHOH MloulaweH, WU JasibHeliee pasBHTHe HX BIVIOTb AO KOHIL 
BePXHeMepMCKOH 3NMOXH MpoTeKasIO HeOsMHakoBoO. SanaHble noma Ces. 
THMaHa ABHJIMCb MeCTOM AKTHBHOrO HM HelpepbiIBHOrO OTJIOXKeHHA OCA KOB. 
B TO %e BpeMA, Ha BOCTOUHOM CKJOHE Mpolecch! OCalKOHAaKOMNJIeHHA HeEOLHO 
KPaTHO IIpepbIBaINCb HM ObIIM 3aMeAJIeHHbIMH. TObKO B 9T0Xy HHXKHeH NMepM 
Ha BOCTOUHON MOMMA CyuleCTBOBAaJIH OuIarOnmpuATHble YCJIOBMA CeMMeHTAaLluH. 
OjHako MW B STY SNOXY UMea MeCTO 3HAUHTeJIbHaA W3O/AWMA 3atlaHbIx 
BOCTOUHDIX miouateli Ces. TumaHa, O 4eM CBHJleTeIbCTByeT XapakTep cpalni. 


} 


Beecoro3sHblli HaydHO-MccTeqoBaTesbcKuli Tloctynusa0 
reoworopasBeAOuHbIt HHCTHTYT 25 XI 1957 


UMTHPOBAHHAS JIMATEPATYPA 
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Kamespaposa, COopxH. Hayyno-Texu. o6u. HebraHukos BHHMIPH, Teonorua u reoxn4 
mux, No 1 (7), 99 (1957), 3A. H. Porak, C6opx. Bomnbuioit Jton6acc, M., 1941, 
cetp. 67. 4A. HW. Potat, Bpaxunonogs cpequero Kap6ona JjoneuKoro Oaccelina, 4. | 
1951-- > B. E. Pymenues, JAH, 71, Ne 6 (1950), § 0. J. Crem aio 8) iggy 
BHHIPH, ps. 54 (1951), 7 A. A. Cyatanaes, JAH, 98, Ne 2 (1954). 
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Wokrnsangn Akanzemun Hayk CCCP 
1958. Tom 119, Ne 5 


TEOJIOVH 


b. H. TOPOWHWKOB u HW. HW. CAXALLKHA 


O POCCbITISX HJIBMEHHTA B TPETHUHDbIX OTJIOQKKEHH AX 
IO)KHOM OKPAWHbI JOHBACCA 


(ITpedcmaeaexo axademuxom JI. C. Kopocunckum 17 XII 1957) 


Jlo nocuieqHero BpeMeHH BJOb CeBepHOO KOHTAaKTa JOKeMOpHiicKkux nopox 
IlpuasopcKoro KpucTamIMuecKoro MaccuBa Cc 6omee MOMOLIMH OCaOUHbIMU 
OOpasOBaHHAMM POCcbINH HJIbMeHHTa ObWIM W3BeCTHbI TOJbKO B mpesemax 
PpacmpocTrpaHeHHA MeJIOBbIX OTIOKeHHH paliona c. UepHurospKu, Sanopox- 
CKOH OO. OHAaKO, Kak ycTaHoBseHo B 1957 r. pa6oramu akKcnequunH Muun- 
cTepcTBa TeoJlOrHH HW OXpaHbl Hexp CCCP u Wucruryra reosormuueckux HayK 
AH YCCP, poccbinuw wibMeHHTa BJOAb 1wKHOK oKpauHbI JlonOacca moryt 
ObITb BCTPe4eHbI H B OOJee MOJOAbIX, TPeTHUHBIX OO pa30BaHHAX. 

TperTwuHble OTJIO*KeHHA B PalOHe PpacMpocTpaHeHHA POCCbINHbIX pyonpo- 
ABJICHHM UJIbMeHUTa MerKy cc. Hopo-T ponuKoe — Kapaxy6a xapakTepu3yiorcsa 


 CMOKOMHBIM 3aJleraHHeM STHX OOPa3s0BaHHH Ha PasMbITOH MOBepXHOCTH JOKeM6- 


PHHCKHX MH Maseo3oHcKuX Mopoyx. Tperwuuble oTsoxKeHuA MpelcTaBJIeHbl Tyin- 
HaMH, MecKaMH, CaOocWeMeHTHPpOBaHHbIMH MeCuaHWKaMH HW TJIMHUCTbIMM CJlaH- 
amu. Crpaturpadua aTux nopok usyyeHa HeocraTOuHO; Mpebiqyuue uccse- 
jopatemu (*) ycOBHO OTHOCHAT TPeTHUHbIe OTJOXKeHHA 10%KHOK OKPavHbl 
Jlon6acca K HepacusleHeHHOMy MlaJieoreny. 

PyOHOCHble HJIbMeHHTOBbIe 3aslexKH, KAK MOKa3aJIM HallM MOeBble HCCJe- 
JIOBaHHA, MpMypoueHbl TiaBHbIM OOpas0M K BepXHHM TOPH3OHTaM TPeTHUHbIX 
OCaKOB palioHa, a HMCHHO K MecKaM HM CJlaOOclleMeHTHPOBaHHbIM NeCuaHhKamM. 

VinbMeHUTOHOCHbIe WeckH HW MeCdaHHKH MO COcTaBY MIpeHMYyLMeCTBeEHHO KBap- 
llepble. Kpome kBapila B HHX TaK?Ke BCTPeualOTCA 3epHa KaOJIMHA3SMPOBaHHOrO 
noujeBoro wiara MW pa3JIMYHbIX PIMHUCTHIX MHMHepasioB. B yka3aHHbIxX Moposax 
3epHa KBapla UMeIOT OOINHO OKaTaHHYIO WIM NOmyOKaTaHHy10 (opmy, Npwuem 
npeoOlaflaror cla6ooKaTaHHble yruioBaTble pasHocTu. M3pefKa B Neckax M Mec- 
yaHHKaX BCTpeyaloTca OOJIOMKH KPHCTAaJIJIOB KBapla, MMeIOWAX NApaMyaJb- 
HbIi OOuK. PasmepbI OTJeIbHBIX 3ePeH KBaplla KoNeOsIoTcA B Mpesenax oT 0,1] 
yo 1 mM; OompmmMHcTBO 3epeH claOompospayHble, HO BCTpeyaloTCA eMHHUHbIE 
3epHa, OKDpallleHHble B CBEeTJIO-2*KeJITbIe TOHA. 

MopMbIl PyJOHOCHBIX 3asexKel COOTBETCTBYIOT (POPMaM Mpocs0eB KPYyIHO- 
3e€PHUCTHIX MeCKOB M CaOOCHeMeHTHPOBAaHHbIX MecuanukoB. I[penmyniecTBeHHo 
3TO JIMH3OBHAHble, MpepbIBUCTble MO MpOCTHpaHHioO WM HeBbIjep2xKaHHble MO MOIL- 
HOCTH 3aJI@XKH. 

Vnpmennt B WecKax M MecuaHukax BCTpeyaeTcaA B Bue PaBHOMeEPHOM BKpal- 
JICHHOCTH, THe3ooOpasHbIX CKONeHuH HM pexke B Bue MpepbIBUCTbIX TOHKHX 
mpocsioes. B eOM HIbMeHHT JOBOJIbHO PaBHOMePHO paciipefeeH B TOMIHE 
necKoB HM WecdaHuKOB, OfHaKO OTMe¥aeTCA HavOObIWaA KOHIWeHTpalluA ero 
B IeCTPOIMBeTHbIX KPYMHOSEPHUCTHIX MeCKax. 

SepHa HIbMeHUTa MMeIOT OKaTaHHY10, YIJIOBaTOOKaTaHHyt0 M Pere TOJICTO- 
crom6uary1o dopmy (puce. 1). Mo crenenu oxataHHocTH mpeoOjasaior yroBa- 
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Tble, MIOXO OKaTaHHble pa3HOCTH, cocraBusioulue OKO0 70% Bcero 4HCA 
BCTPeUaIOWIHXCA 3epeH MJIbMeHHTa. Pa3mMepbl 3epeH HJIbMeHHTa KOJIeOJIOTCAY 
B Mpegetax ot 0,05 0 2 MM, MpHuemM mpeoOsazaior 3epHa pasmepom B 0,2 
0,4 mM. 

Oxpacka 3epeH WbMeHHTa OypoBaTo-YepHad, KOPHYHeBO-Oypad, CBeTVIO- 
KOpHuHeBad, pexke CepOBaTO-KOpHuHeBad IM cepoBaTo-Oelaa. IloqoOHas: 
lecTpoTa OKPpaCKH 3epeH HJIbMeHHTA,, 
KaK [OKa3bIBaloT HCCeqOBaHHA psAla 
apropos (°,°), oOycuOoBIeHa PYyTHJIH3a-} 
Mel HW JIeHKOKCeHH3allveH HJIbMeHHTa 
B PHMepreHHbIX YCJIOBHAX. OTMe4eHHEIe 
H3MeHCHHA B  OKpaCKe HJIbMeHHTA,, 
CBA3aHHbIe C PyTHIM3alveH HU JelKO-- 
KCeHH3allvel, ualle BCero HaOwoJalorcs | 
B TPeULMHOBaTHIX H JecsbOpMHPOBaHHbIX« 
Kpucrasmmax. Ilostomy HanOoslee pac-: 
IIpocrpaHeHHOH (opMOH 3aMellleHHsA! 
WJIbMeHUTa PYTHJIOM H JIEHKOKCeHOM AB- > 
JIAIOTCH MATHHCTAA H NeTedIbuaTan Pop- | 
MbI (pHc. 2). | 

XHMHYECKHH aHaJIH3 WJIbMeHHTA, BbI-. 
nowHeHHpli A. A. Crellenko, moKa3auJl 
cojlep2KaHue (B MpoteHtax ): TiO, 60,51; 
Fe,Os 31,25; FeO 3,94; MnO 1,14} 
Puc. 1. 3epHa uabMeHHTa 3 TDeTHUHBIX 4 MgO 1,30. IloppiiiieHHoe cofep2kaHHe | 
OTMOXKEHHI 10%KHOli OKpanHE! JLoHGacca. B MHHepavie TiO2 CBA3aHO M10-BHMMOMY | 

40x C 4aCTHYHOK PyTHIM3alue UH JeHKOKCe- 
HH3alnel WIbMeHHTA B BbIJeJIGHHOM MOHOMHHepaJIbHOU (bpaKIWHH, a MOBbILIeHHOE } 
coflep»aHHe Fe,O3s — c IpucyTCTBHeM B HJIbMeHHTe IIPOLYKTOB paciaja TBeEpIbIx 
PaCTBOPOB, OTHOCHMbIX K remaTuTy (?). 


| 


Puc. 2. Pytuu3auusa 3epeH uJIbMeHUTAa: Puc. 3. Kpucranabi wupkona u3 Tperuy- 
| — unbmeuuT, 2 — pytua. 80 HBIX OTJIOVKCHHH IOXRKHOH OKpanHp Jlou- 
. acca. 40 x 


Kpome yKa3aHHbIX BbIllle XMMMYCCKHX 3JIeMeHTOB CM€KTPaJIbHbIM aHaJu3oM, 
cyenannpim H. Jl. [yOunkol, ormeyaiorca cefytouve 9uleMeHTEI mpuMecn: 
Si, Al x Ca — oxono 1%; Y, Na — corse Jomu mpouenta; V, Cr, Pb, Ni 
Nb — TricauHpie oH mpowenta; Co u Cu — nuyuroxkupe culelpi. oo 

TlomuMo WJIbMeHUTa B OMMCbIBaeMbIX HeCKaX H ClaGOCleMeHTHPOBaHHBIX Tec- 
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WaHHKaX B BUJe peAKUX 3epeH BCTPevaeTCA IMPKOH, a TaKKe EAMHWUHEIC 3epHa 
MoHallura. Ilupkou uMeer cbopmMy MmpoxomroBatbix MpH3MaTHuecKHX KpHcTaIOB 


CBeTJIO-PO8OBOH OKpacKH pasMepom B 0,1 x 0,4 mM (puc. 3). Monaunr nmeer 


OBaJIbHy!0 (OpMy 3epeH XKe/ITOBATO-3eNeHOH OKPacKH Cc NomepeuHuKom 0,2— 
0,3 mM. 

HabMeHUTOBEIe POCCBINIH B TPeTHUHEIX OTMOXAKEHHAX BCTPeYeHbI B pAe mecr 
Pa3BHTHA MaJleOreHOBbIX MeCKOB HM CJlaOOCIleMeCHTHPOBaHHbIX MeCYaHHKOB, a 
MMeHHO B palionax cc. Hoso-Tponukoe, BorqaHoBku H Crpiibt, IpHuem HaHGousee 
MepCNeKTHBHOH B HaCTOALMee BPEMA ABJIACTCA 3aJle2%Kb HJIbMCHHTOHOCHBIX MeCKOB, 
paciioloweHHaA CeBepo-3amayHee Cc. Crpivibi. 

Kacascb BOmlpoca BO3pacTHOFO NOMOXKeHUA WJIbMeCHUTOHOCHBIX MeCKOB B pa3- 
pese TpeTHYHIX OO pasoBaHHii Nccekyemoro palioHa u HX TeHesuca, cuelyer OTMe- 
THTb, UTO B CONOCTABJICHHH C Pa3pe30M TPeTHYHEIX OTIOReH HH Oaccelina p. [pys- 
ckuH Esanunx, onucanHoro H. M. Bapanosoit (1) u pacnonoxennoro K 3anally 
OT Cc. CTbIIbI, HJIbMeCHHTOHOCHBIe HeCKH 1OXKHOM oOKpanHpl JlonOacca celyer 
Ml0O-BHJMMOMY OTHOCHTb K MpHOpexXHO-KOHTHHEHTAJIbHBIM 9OWeHOBLIM OCalKaM 
OyyaKCKOrO HIM KHeBCKOTO Bospacra. 

KopeHHbIM HCTOUHHKOM CHOCa HJIbMeHHTa B OCaOUHBIe TpeTHuHEIe 06pa3so- 


- BAHHA CJleyeT CUHTAaTb TOJMIMHY Taleo a3aJIbTOB, MMCFOILYIO 83HAUHTEJIBHOE MJIO- 


UlayqHoe pacipocrpaneHve B Mipesewax onucpiBaemoro paliona. Ilo aHHbIM Hc- 
cmenoBanul H.C. Yceuxo, JI. . BepHagcxot u A. A. Maxyxuuoii (5) ocHoBHpIe 
NOpOb NepBoro sTalla BY IKAHHYeCKOH JeATeJIbHOCTH B 9TOM PaloHe, MpecTas- 
JICHHbIe€ H3JIMBWeHcCA HM MavKOBOH cballuaMH, HMeIOT MOBbIIMeHHOe COJep2xKaHue 
TiO. Oco6eHHOo BEICOKHM cozep2KaHHem TiO,, NO TaHHbIM yKa3aHHbIX BBILe aB- 
TOPOB, XapakTepu3y1oTca muMOypruTH (TiO, or 3,46 go 6,30%), TycdouaBbI 
(TiO, or 3,83 no 5,60%) u Tydpr (TiO, 7,2%). 

OyHakO He CJleyeT HCKII0UaTb BO3MOXKHOCTh CHOCAa TEPPHFeHHO"O MaTepHaa 
C WJIbMeHHTOM C Y¥aCTKOB BbIXONOB Ha MOBePXHOCTb KPHCTaJJIMYeCKUX NOpoy 
palioHa 3a cueT HX pa3pyWeHHA UM BLIHOCa HJIbMeHHTAa M3 KOPbI BLIBETPHBaHHA. 
B 9TOM OTHOWeHHH HaHOoJIee WJIbMeCHHTOHOCHBIMH MOLYT ABJATbCA rpaHoyHo- 
PHTbI TAK Ha3bIBaemoro CrplIbcKoro Topera H PA PpaHuTOHAHBIX MOPOA Apyrux 
palionos I[Ipua3onpa. 

Takum 06pa30M, UJIbMeHUTOBbIe TPeTHUHbIe POCCHINH BAOb 1O*KHOK OKPAaHHbl 
Hlon6acca uMeloT 3HaUHTebHOe MOWalHoe pacipocTpaneHue U MO cofepxKaHU1o 
WJIbMeHHTa B MOpoOse MpecTaBsAIoT MPOMbIWIVIeHHDIM uHTepec. B HacTostlee 
BpeMA HanOoslee MepCHeKTHBHbIMU JIA MOCTAHOBKHM FeOJIOrOMOMCKOBbIX HW pa3- 
BeJOUHBIX PaOOT B yKa3aHHOM PaHOHe ABJIAIOTCA BePXHHe YaCTH TPeTHUHbIY 
OTJOXKeHUH, MpelcraBsIeHHble KPyMHO3ePHHCTbIMH TMecKaMH. 


VuctutyT reojoruueckux Hayk Toctynu10 _ 
Axaylemuu HaykK YCCI 15 XII 1957 


WMTHPOBAHHASA JIATEPATYPA 


1H. M. Bapauosa, Joxa. AH YCCP, Ne 6 (1955). A. FT. Berextun, 
Muuepasorua, 1950. 8 E. JI. 3u., W3s. AH CCCP, cep. reon., Ne 12 (1956). 4A. I. 
Pora i, Tp. Bcecow3H. reow.-pa3s. o6uy., B. 356 (1934). 5Y. Cc. Yceuxo, JI. I’. B ep- 
Hagdckags,A. A. Maxyxuua, Hayun. 3an. Kuesck. roc. yHus., 13 (1954). LOB NIO: 
1O p k, Munepan. cOopH. JIbposck. reom. o6uy., Ne 4! (1950). 
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A. B. ®HJIAMOHOBA 


KOMIIJIEKCbI CNOP MOPFPAHHUHbIX CJIOEB CPEJHETO H 
BEPXHErO JIEBOHA BOJIFO-YPAJIbCKOH OBJIACTH 


(ITpedcmaeaeno axademuxom J. B. Haauexunoim 4 X 1957) 


Pemenuamu Bcecow3Horo copelulaHuaA MO BbIpaOoTKe OOMeH YyHH@uLUpos 
BaHHOM CXeMbl CTpaTHrpapuu JeBOHCKHX H JOMeBOHCKHX OTJIOKeHuH PpaHHlla 
Mex/ly 2KMBeTCKHM H (ppaHCKHM ApPycaMM BOCTOYHDIX OOMacTreH PyccKol nat? 
dopMbI MpoBeyeHa B KPOBJe apruJJIMTOBOH MauKkU, MepeKpbiBalolleH «cpeHuA 
U3BeCTHAK». | 

Tl. II. Baravopa (') Ha OCHOBaHHH HaXOJOK 2XMBeTCKOH (hayHbl B paspesa 
TepoHa Tarapuu Bblille apruIHTOBOM NMaukH yKa3aJia Ha HeOOXOMMOCTH Mepe-+ 
CMOTpa TpaHHIbl MexKAy (PpaHCKMMM HM XKHBeETCKHMH OTJIOXKeHHAMH. 

B 3an. Bam«upuu JI. A. PoxgecrBenckas (?) ompedeinia *KUBeTCKHH BOS- 
pacr ocTpakKO H3BeCTHAKOBbIX IMpOClOeB apPFHJIJIHTO-aJIeBPpHTOBOH MauKy,| 
pasqemaioueh mecuaHble maactp! JIjj—J), u nofuana rpaHuly *KuBerckKore 
apyca B KpOBJIIO Ha3BaHHOM MmauKu. Ha 9ToM xe TeppHTOPHU, a HMEHHO B MIpo™ 
MexKyTOUHOM H3BecTHAKe II[kanospcKoro He*PrAHOrO MeCTOPOXK]eHHA, KOTOPbIt 
COOTBETCTBYeT «YCPHOMY» H3BeCTHAKY apMFHJIJIMTO-aJleBPHTOBOH WaukH, pas- 
Tenstomeli mecuanple miacrp! Jtn—Jli Tyiima3on, A. VW. JIamenKo® naiiyqenn 
pakopuubl Stringocephalus burtini ex gr. Defr., uro okKOHUAaTebHO perlae;r BONPoc 
O %XKMBeETCKOM BoO3pacTe «uepHoro» usBecTHaKa (°). B Tarapuu rpannua 
(ppaHckoro WM >KuMBeTCKOrO sApyca Oblia o6ocHoBaHa A. H. Ilerposcxoi yu 
JI. H. Eroposoi mo dayHe ocrpakoq HM TO JaHHbIM CMOPOBO-IblWIbIleBOrG 
aHaH3a, mpoBegenHoro C. H. Haymozsol. K ananormunomy BbIBOLY, HO Ws 
Oomee 3HAYHTeIbHOH TeppuTOpHH, BKNOUAaOMleH Tarapuio, 3an. BamKkuputo, 
paviount [lepmcxoro IIpukambs u Ap., npuuiwia M. ©. Oununnosa. 

B pesyulbTaTe yKa3aHHbIX padoT BospacT necuaHonw nmauKku Jk wu aprusmuro- 
aJIeBPHTOBOH WauKH (peep «YepHblii M3BECTHAK») OMpeleAeTCA KaK 2XKUBET- 
ckHi. «UepHbiii» H3BeCTHAK STOH NauKH, COdep*Kallul cbayHy, MpocuexkuBaerca 
B San. Bautkupuu (CraxaHoso), B KpalHux 10ro-BOCTOUHBIX paspe3sax Tara- 
pun (Basal), B KyiOpmuesckot 061. (MyxaHozpo). Ilo nanpaBuiennto K ceBepy 
HM CeBepo-sallayly paspe3 CTaHOBUTCA OOee TeppHTeHHbIM: KapOoHaTHaA UacTb 
paspesa 3amellaerca apruJIMTaMH MV Jlaslee Ha ceBep amleBpomutramu. B TaKux 
paspesaXx, JIMIMeHHbIX HSBECTHAKOBBIX MpOC/0eB, HaIM4Me aHasIOrOB KapOouaTHO- 
TIMHMCTOH mauKH (penep «uepHbIN U3BeCTHAK») MOXKHO YCTaHOBUTb TOJIbKO 
Ha OCHOBaHHH CMOpoOBO-MblIbieBoro aHaJu3a. 

Ilo murojormueckHM MaTepHasiaM (riaBHbIM O6pa3om M. ®. ®uazunnopoit, 
a rake A. VU. JIamenxo) A. B. @®unumonopoi, A. JI. Apxanrenscxoit, 
JI. H. Jlynenko Oni mpopeyen anaiu3 cop Oomee 4ueM TpuaMarn pa3spe3oB 
Tepputopuu Bosro-Ypambexok o6acra — Bocr. Tarapuu, 3an. Bamxupun, 
cepepa KylOniuescKow o6., 1ora Monorosckoi o6.. 

B pe3yIbrare STOro avasiH3a B aprMJIHTO-aleBPHTOBOM MaukKe, pasflemmrouleli 


mecuaHble mach! Jy — Ji (penep «vepHplii u3BecTHAK») OBO BbIeeHO [Ba 
KOMIWIeKCa CMOp, Ha3BaHHbIX HaMH HWKHUM HM BePXHHM KOMIMVIeKCamMu cnop 
oToxeHuh Mexkay Wn — J. O6a stu komnmekca mpociexeHbI KaK B pa3- 


pe3ax C XOPOMIO BbIPaxKeHHOH KapOOHATHO-TVIMHUCTOH MayKOH (penep «uepHbtit 
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M3BeCTHAK»), TAK WH B TeX paspesax, Pe U3BeCTHAK OTCyTCTByeT H (balManb- 
HO 3aMeliaeTCaA aprHJJIMTaMH MU asleBpomMtTamu. 

Hwxkunit KomiieKc cnop oTioxenuit mMexyy J[n—Jli xapakrepusyer nux- 
HiOlO YaCTb aprHJWIUTO-aJleBpHTOBOM MayKH B MHTepBasle MexKy Mecuanoii 


taukow Jf; W mpocaoem «uepHoro» usBecTHaka. Bepxunili KommueKc cnop  or- 


JO*KeHHH Mexyy J[y;—J]) xapaktepu3yer BepXHIOIO ee YaCTb OT «4epHOro» H3- 
BeCTHAKA BKJIOUNTeEJIbHO WO mecuaHon nauku Jy. 

Ilecuanpie nauku J{y;—Jl colepxar pa3M4Hble — chi3spancKHit uM nawuii- 
CKHH (COOTBeETCTBeEHHO)— CMOPOBO-NblIbUeBbIe KOMMWIeKchI C. H. Haymosoit. 
CnoOpoBoO-NbLIbMeBbIe KOMIVICKChI YBASAHbI C pa3spe3aMH Ha OCHOBaHHH pac- 


“JICHEHHA NMOCIeqHUX, MponsBeyzenHHoro M. ©. Ouaunnopol, a taxxe A. VM. JIa- 


IIeHKO. 

Hwxkauit kKommuieKc cnop orjoxenuit mexkazy [n—) cocrour us cnop, 
rpynnpt Triletes R. HanOonee xapaktTepHbIMU, OMpeyeAIONIMMH KOMIeKC, 
aBiaiorca Archaeozonotriletes tamilii sp. nov., Arch. laevis Naum. inlitt., 
Arch. macroimplanus sp. nov. 

Kpome THX CHOp MpHcyTcTBy!OT XapaKTepHble JIA KOMMIeKcCa CHOpbI posa 
Lophozonotriletes Naum., Hymenozonotriletes spinosus Naum., Archaeo- 
zonotriletes perlotus Naum. var. hymenus var. nov., u 6ouee pexKue, eqnHuy- 
Hble, Hymenozonotriletes dobridi sp. nov., Archaeozonotriletes impolitus 
Sp. nov. B peqkux ciy4aax Ha3BaHHble CNOPb! MOUTH MOJIHOCTHIO MpeACTAaBAIOT 
CoOOH HWKHHH KOMMIeKc cmop orsoxKeHuli MexLy J1—J. O6nrmHo onn Berpe- 
YaIOTCA BMeCTe C Ooslee LHPOKO (T1aBHbIM OOpa30M B BepXHe-2KHBETCKOM IOJb- 
sapyce) pacipocTtpaHeHHbimMu (bopmMamu, a uMmeHHo: Acanthotriletes serratus 
Naum., Archaeozonotriletes extensus Naum., Arch. pustulatus Naum., Arch. 
vulgatus Naum., Arch. comptus Naum. var. expletikus Tschibr. in litt., 
Arch. visendus Tschibr. in litt. B stom cayaae oTmMuMe faHHOoro KoMMIeKca 
cnop OT KommMieKca cnop mecyaHoro nuacta Jin OyfeT 3aKso"UaTbCA PaBHbIM 
00pa30M B 3Ha¥MTeJIbHOM yBevIMYeHHM YMCA 2K3emIIApoB Arch. tamilii sp. 
nov. HM pe3KOM COKpalleHHH WIM MOJHOM Hcue3sHOBeHHH Makpocnop Rhizotrile- 
tes Dschark. in litt., Petalodentriletes in litt., Piloancorotriletes in litt. 

O6pbIuHO, XOTH H B He3Ha¥HTebHOM KOJIMYeCTBe (HHOra eAHHHYHO), MpH- 
cytcrsyror Archaeozonotriletes basilaris Naum. u Arch. rugosus Naum. Kom- 
TIJI@EKC MO2KET BKJIIOUMTb MHOPOYHCJIeHHble MeJIKHe «MpocTble» (6e3 OTOPOUKH U 
tlepucnopusa) cbopmpl. M3 maxpocnop, Kpome ormeyeHHoro Bblie Archaeozono- 
triletes macroimplanus sp. nov., MOryT IpMCyTCTBOBaTb B HeOOJIbINOM UNCJe 
SK3eMILIAPOB WIM efuHu4HO Pilloancorotriletes Dschark. in litt. (Archaeo- 
zonotriletes villosus Tschibr. in litt.), Petalodentitriletes Dschark. in litt., 
Rizotriletes Dschark. in litt. 

Buono cocraB HHKHerO KOMMseKca cnop oTmoxKeHHt mexgzy Ln—J 
olpefeiaer efO BO3pacT KaK BepXHexXHBETCKMH. 

Bepxuuit Kommlekc cmop orjmoxkenui mexky Jn— cocrour us cnop 
rpynnst Triletes R. u mpescraBseH CieMYIOULHMU ONpeeAIOWLMMH KOMIIJIEKC 
«popmamu: Hymenozonotriletes dobridi sp. nov., Hym. spinosus Naum., Hym. 
spinosus Naum. var. eurys var. nov., Hym. inaequalis sp. nov., Archaeozo- 
notriletes impolitus sp. nov., Arch. rugosus Naum., Arch. basilaris Naum., 
Arch. micromanifestus Naum. (nocseqHue TpH Bua BMeCTe ABJIAIOTCH, KaK 
MpaBHsio, JOMHMHUPYIOULMMH B KOMIWIeKce), a Take cnopamu pola Lopho- 
zonotriletes Naum. Kpome toro, xapakTepHbI JIA KOMIJIeKCa Archaeozono- 
triletes perlotus Naum. var. hymenus var. nov., Hymenozonotriletes incisus 
Naum. (Euzoancorotriletes Dsch. in litt.), Hymenozonotriletes inaequalis sp. 
nov. var. major var. nov., He ABJIAION[MeCA ETO MOCTOAHHbIMH KOMIIOHCHTAMH. 
Tlpucyrcersue «mpocrsix» copmM oOObIuHO AIA KOMMIeKCa M MHOra MOET 
VMMeTb MeCTO B 3Ha4MTeJIbHOM KOJIMUecTBe. ERMHHUHbI Cilyyan HaxomwKeHHA 
He3HadHTeNbHOrO uucNa 9K3emMIaposB Archaeozonotriletes tamilii sp. nov., 
Acanthotriletes serrarus Naum., Archaeozonotriletes extensus Naum. IIpeo6- 
jlalanue B Kommsmexkce Arch. basilaris Naum., Arch. rugosus Naum., Arch. 
micromanifestus Naum., Hatuune (MHOra B 3HaUHTebHOM KOJIMUeCTBe) MaK- 
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pocnop Hymenozonotriletes incisus Naum. (Euzoancorotriletes Dschark. 
in litt.) u mourM nomHoe orcyTcTBHe (opM, HaHOOvlee XapaKTePHBIX MIA mec-; | 
-yaHoro mutacra Ji u HMxKeNexKAaWUX BePXHe2KMBETCKUX OTMOReHMU, COMM*KACT 
BePXHHii KOMMIeKC cnop oTjoxKeHHi mMexay Jn—J ¢ naumicKkum enopono- 
IiblIbUeBbIM KOMIIeKcomM C. H. HayMmopolt, XapakTepHbIM JWI MecuaHoro 
maacta Jr, Bospacr KOTOporo oMpeflemercH Kak HMKHedpaHcKuH. 

Hwxuuili u BepXHuli KOMMIeKCbI Cop orjox*KeHu MexkAy Ln —Jl1 saBastores | 
HavOomee CXOMHbIMA Cc «Oepe30BCKHM» * CMOPOBO-IIbIJIbILEBbIM KOMIJICKCOM | 
C. H. Haymosoii, koropbili HMeeT B CBOeM COCTaBe CIIOPbl, XapaKTePHble Kak. 
WIA CbISPaHCKOrO, TaK M WIA MalliMHCKOrO CMOPOBO-IIbIIbIeBbIX KOMIIJICKCOB,.. 
MW HOCHT MepexogqHol xapaKTep Mexkay HuMH. Ilo HatuM JaHHbIM OepesoBckui 
CNOpOBO-NblIbueBpoH Komusekc C. H. HaymMosol Moker ObITb MOpa3jeeH 
Ha [Ba KOMIWIeKCa, H3 KOTOPbIX OMMH OyeT HavOoulee CXOMeH C CbIspaHCKHM. 
C. H. Haymosoli (BepXHexKHBeTCKHH BO3pacT) H C HHXKHHM KOMIIJIeKCOM CIIOp) 
oTloxenui mMexgy Jin —J, a Apyrof —c mamwnickum C. H. Haymoson 
(Hu2KHepaHCKHi BO3PaCT) HM C BEPXHHM KOMIWJIeKCOM CHOP OTJOKeHHH MeKLY 
Ay —Hy. Hyoxuuii u Bepxuuli KommseKcbl cmop ormoxKennh mexay Jn —r 
MOXKHO CPaBHUTb TaK?Ke CO CMOPOBO-MbIJIbUeBbIMH KOMIIJI€KCaMH, BbIeJIeCHHbIMH. | 
IpyrHMu aBTopaMi, a MMeHHO: HuxKHerawMicKum JI. C. Tysosol (*), BepxXHuM | 
KOMILI€KCOM CHOP BepXHeKUBETCKHX OTMOReHHH E. B. UnOpuKopou, BepXHuM 
CMOpOBbIM KOMIIeKcOM 2uBeTcKOrO sapyca T. VW. Kego (*), a Takxe c X HW 
VI cnoposo-nbiibleBbimu 30Hamu M. ®. YKapKoson. [lepeuncsieHHble CNOpOBo- 
MIbIJIbILeBbIe KOMIWICKCbI H 30HbI, MOOOHO Gepe30BCKOMY CNOPOBO-MIblJIbUeBOMY 
Kommuiekcy C. H. Haymospol, moryr ObITb Nofpa3qeeHbl, 10 HaWIMM JaHHbIM,. 
Ha Ooslee JPOOHble EHHUILbI, UTO NOZBOJIMT TOUHEe CPaBHHBaTb Ha3BaHHble BbIIe | 
KOMIWI€KCbI H CrpaTHrpaduyeckue 30HbI C HYWKHHM WH BepXHHM KOMIIIeKCaMH 
cnop oTmoxeHun mexay Ln —J. 

TakuM OOpa30M, aHaJIH3 CNOp apruJJIHTO-aleBpUTOBOH MauKH, pa3]eJAio- 
lei MecuaHble muactb! JI; —J1, o6Hapy2xxXuBaeT e€ Pa3HOBO3PaCTHOCTb MO Cco- 
Jlep2KkaHuio B Heli pa3sJIMUHbIX KOMMIeKcoB cnop. HuxKHsAA ee YaCTh MeXxKY Mec- 
yaHbIm mtactom Ji UW «YepHbIM H3BeCTHAKOM» COJepxKHT BePXHeXHBETCKHH — 
KOMIIeKC CNOp, CXOJHbIM C KOMMJIeKCOM Crop Hw xKeslexKameli mecuaHor 
nauku Jy; BepXHAA ee UACTb OT KYePHOFO H3BECTHAKA» BKJIIOUMTebHO JO Mec- 
yaHoH maukH JI; CodepxXUT OTJIMUHbI KOMIVIeKC CNHOp, CXOMHbIM Cc MalwIMicKHM 
CNOPOBO-IIblIbIeBbIM KOMIIeKcom C. H. Haymosoi. 

Hasmune B Toposax «s4epHOro H3BeCTHAKAa» THIMYHOH BepXHeXKMBETCKOM 
(bayHbl ocTpakoy vu Stringocephalus burtini ex gr. Defr. (5). onpemenaer »uBeT- 
CKHM XapakTep KOMMekca cnop «YepHoro u3BecTHAKa». B TO %Ke BPeMA ITOT 
KOMIMWIeKC BeCbMa CXOfleH C MallMHCKMM CIOPOBO-MbIJIbILeBbIM KOMIIJICEKCOM 
C. H. Haymosot, uro, BOo3MOxKHO, 3aCTaBHT MepecmorpeTb HuxKHedpancKku 
BO3PaCT MaluMHCKOTO KOMIWI€KCa HM COOTBETCTBYIONLUX CIOeB, XapaKTepH3yeMbIxX 
3THM KOMIWJI€KCOM, B MOJIb8y UX XKMBETCKOFO BospactTa. 

B 3aKu0ueHve MpHHoly GOlarosapHocTb 3a Nomomb B padore C. H. Hay- 
mopoH, M. ©. Oununnospoi, A. VM. JIamenxo u JI. H. Eroposoit. 


BeecorosHbllt HaydHO-HCCIeqOBaTeIbCKHU Ilocrynuao0 
reomoropasBeoOuHbIt HecbTAHOM MHCTUTYT 1 X 1957 


UHMTHMPOBAHHAS JIMTEPATYPA 


1T. I. Batauosa, AH, 89, No 1 (1953). 2 A. A. Poxnectpenckaa, 
JIAH, 99, Ne 3 (1954). 3 JI. C. Ty3o0Ba, Tp. copem. no mpo6neme netrerasonocHocTH 
Ypano-Hosomxps, 1956. * 1. HW. Keno, Maneontonornsa u ctpaturpapua BCCP, c6opu. 1, 
1955. °H. E. Toctuukosa, A... Jiameuxo, J. H. E@pemosa, JAH, 
117, Ne 2 (1957) 


* Tepmuu «6epesoscKhi» HaM NpeACTaBAAeTCA BOS3MOKHLIM 3AMCHHTb HHBIM, TAK KaK B CKBa- 
2KHHe «Bepesoska» Ne 8 — crpatoTune 6epesoBckHX c0eB M3 “OepesoBCKUX» COCR HaMH BbILeeH 
MawMuCkKHH CMOpOBO-MbIIbueBoH Kommekc C. H. HaymMospott, wa ocHopaHHH vero MbI CTABUM 


MOM COMHEHHE CyIIleCTBOBaHHe B STOH CKBaxKHHE (C/IeNOBATeIbHO, H Booomle) OepesoBckHX 
CJIOeB. 
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PHAPOVEOJOLH 


H. A. OP HJIbBU 


K BOTIPOCY O BO3MO)KHOCTH AHAJIMTHYECKOFO PACYUETA 
COCTABA TIOJSEMHbIX BO 


(ITpedcmasaexo axademuxom J. C. Kopocunckum 30 X 1957) 


B wactosulel padore Jeaerca MOMbITKa IIPHMCHHTb MaTeMaTHYeCKHe MeTOJBT,. 
OCHOBaHHbIe Ha ypaBHeHuax THu66ca H Ha HOBOM TeOpHuH TePMOMMHAMHKH He- 
OOpaTHMBIX TIpoleccoB, K aHaJIu3y BOMpocoB topMUHpOBaHHA MOA3eMHbIX BO. 
2 Pasymeetcs, uro Pu3HKO-MaTeMaTHYeCKHi aHasIM3 eCCTECTBEHHBIX Mpolleccos. 
BO BCeH HX COBOKYIIHOCTH BeCbMa CJIOKeH HW BO MHOPHX cuyyaAxX ele 
He BbinowHHM. TlostomMy Ha MepBbIxX WiaraX HalIHX MCCIelOBaHHH MpuXxoUTCA 
OrpaHHYHTLCA aHaJIH3OM H€KOTOPbIX FHMOTeTHYeCKHX CXeM, Ooee HH MeHee: 
“TIpHOsMKaouluxXcaA K MpHpoHEIM ycsoBuaMm. [Ipu JabHeimem pasBuTHH CrO- 
coOosp pacuera IpHHATad cxeMa MOCTeMeHHO yCJIOKHAeTCA U MpuOsmuxKaercs. 
-K MPHpOXHbIM ycJIOBHAM. 

B sBonpocax dopMupoBaHHA TOM38eMHbIX BOM MepBol, HanOosee mpocton. 
cxXeMOH OyAyT yCJIOBHA CTaTHYeCKOFO PaBHOBeCHA MOAZCMHEIX BO B MOsMe CHJIbI 
'TaxKecTu. Craruueckoe paBHoBecHe Mpesnomaraer OTCyTCTBHe MakpockKomHue- 
-CKOTO J[BYXKeHHA KaK CaMOM BOJIbI, TAK HM BCe€X PaCTBOPeHHbIX B Hel BellleCTB. 
Takoe paBHOBecHe BO3MOXKHO JIMIUb MPH MOCTOAHHOH TemMepaType HW NOCTOSAH- 
-HbIX 3HaUeCHHAX MOTeHILMaJIOB 9JIEKTPOMATHUTHHIX MoseH. Kpome Toro, ycJIOBus. 
CTaTHUeCKOrO PaBHOBeCHA BO3MOXKHbI, KOra XHMHYeCKHM COCTaB MOJ3eMHbIX 

BO] MPOW3BOJIbHO 3a]aH TOJIbKO Ha OJHOM IKBUNOTEHWHAIbHOM MOBepXHOCTH 
MOJIA CHJIbl TAXKECTH, BO BCEM Ke OCTAJIbHOM IIpOCTPaHCTBe STOTO MOJIA OH OTIpe- 
JesIAeTCA YCOBUAMH paBHOBecus. Ecau cocTaB BOfbI ONpeyesmeTcA KaKHMU- 
M60 JpyruMu ycCOBMAMU (HallpumMep, PaBHOBeCHAMM C BOJHO-pacTBOPHMbIMH 
TopoamMu) Ha JBYX WIM HECKOJIbKUX 9KBUNMOTeHWMAIbHbIX MOBEPXHOCTAX NOMA 
CHJIbl TAXKeCTH, TO B OOMeM cTyuae CcTaTHYeCKOe PaBHOBeCHe HeBO3MOXHO, 
MOCKOJIBKY MexKLy STHMU NOBeEPXHOCTAMH Oy eT MPONCXOLHTS NOCTOAHHBIM Dud- 
(y3HOHHbIM MepeHoc Macc. 

YCJIOBUAMM CTaTHYeCKOrO PaBHOBeCHA OyeT paBeHCTBO HywJIO rpauenta: 
o6o6ieHHoro MoTrenunata ©; Kaxkoro i-rO KOMIMOHeEHTA MOJ3eMHbIX BOL. 
OG6oOuleHHbI NMOTeHILMa ABJIACTCA CYMMOM XMMUYECKOFO NMOTeHIMasla BelleCTBa' 
WM WoTeHiiMasa ero Maccbl B Nowe CHJIbl TAxKeCTH. Takum O6pa30M, yCJIOBUA 
CTaTHueCKOrO PaBHOBeCHA MOFyT ObITb 3allMCaHbl CHCTeMOH ypaBHeHHit 


grad p;+ M; grad G=0, chy 


rye! {uj — xumuueckuii noTenunan Kommonenta i; M;— MonekyaapHaa Macca’ 
9TOrO KOMNOHeHTa H G — NOTeHUMa MOJIA CHJIbI TAKECTH. 
Jaa omHomMepHot 3aqaun mpu T=const ypaBHenue (1) npuBoguT k BbIpaxKeHnulo: 


RT dy on dln C, = g (Mi — dz) dz, (2) 


[k=1 


re M— UHCO pacTBOPeHHbIX BeWeCTB B NOJ3eMHbIX BOsax, Cp — MOJIApHas’ 
youd KoMMOHeHTa & B pacTBOpe (MOA3eMHOH Bose), Y— YCKOPeHHe CHJIbY 
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TAXKECTH, Uz; — WaplUMaJIbHbIi MOJApPHbI OObeEM KOMMOHeHTa ¢ B  paCTBOPe 
— lINOTHOCTb pacTBopa, 2— KOOpAMHaTa TJIyOWHbI, OTCYMTbIBACMaA CBEPX 
BHU3, ©7p — PYHKUMM KosPuUNeHTa aKTHBHOCTH [; KOMMOHeHTa i MH KOHLeHTpa 
{MM KOMMOHeHTA R. 

@yHKUMM O;p OMPeeAIOTCH PaBeHCTBaMH: 


0 ln f; ; 
Vik => Ge oe Np ii =f k, 
(33 
dln f, f 
Pin = | ries aes pu i=k. 


Z 


B nactosujee BpeMaA TepMOAMHaMMYecKHe (byHKUHH f;, Vi HSBeCTHbI WVJIEI 
MOLYT ObITb BLIYHCJICHbI TOKO JWIA BeMeCTB B MpocTeHumMx pacTBopax (OuHap: 
HbIX, B OTIeJIbHbIX CJIYYaAX B OONee COMIX). JIA MOASeMHbIX BOL, ABJIAIO: 
UMXCA CJIOXKHbIMM MHOFOKOMMOHEHTHBIMH pacTBOpaMH, OHH B OOJIbINIMHCTBE 
CJIYYaeB HeW3BECTHbI. ITO He aer BOSMO?KHOCTH CeHYaC MPOBOAMTb pacuerThi 
BCerO PaBHOBeCHOrO CocTaBa MOA3eMHbIX BOA M0 ypaBHeHuio (2). Takue pacueTH 
MOryT ObITb BbINOJIHeHbI M60 WpeAnosarad MOA3eMHble BOAbI B Bue YHCTbI» 
OMHapHbIX pacTBOpoB, HOO BbIUMCAAA He KOHIeHTPalluH, a OTHOIeHHA KOH{ 
WeHTpallul XUMMYeCKH OJH3KHX BeULeCTB B MOJ3eMHbIX BOaXx. | 

K pacuery paBHoBecHoro cocraBa BO, 10 ypaBHeHnuto (2) JIA CJIOXKHbIX pact 
TBOPOB MOXKHO MOAOUTH MyTeM MOJeMpOBaHHA Ha WeHTpHdyre. Ecim MOCTpouTE 
WeHTpupyry C poTopoM B Bue AHCKOOOpasHOH 3aKPbITOH KIOBeTHI, 3 allOJIHeH HOM 
MeCKOM, HaCbIIeHHbIM HCCyIe_yeMOH BOON, TO MPH AOCTaTOUHOM CKOPOCTH Bpar 
meHua (mopaqka 10000 06/muH) MoxHo Oyler O6Hapy2xXUTb H3MeHeHHe KOH+ 
WeHTPpalHu pa3JIMUHbIX BeleCTB B BOe MO pakuycy poropa. M3meHenne 9TOI# 
KOHIeHTpalluu Oyler ONMCHIBATbCA YPpaBHeHuem (2), B KOTOPOM yCKOpeHue CHI 
THKeCTH F LOWKHO ObITb 3aMeHeEHO BeIHYMHOU wr (w— yrvioBaA oxen 
WeHTpuipyru), a BemwunHa dz — COOTBeTCTBYIOMIMM MpupawleHvem payuyca rj 

IlozyuuB myTem MOJemMpoBaHua Ha WeuTpudyre KpuBble H3MeHeHHA KON4 
WeHTpallui pa3JIM4HbIX KOMMOHCHTOB BAOTb paluyca, JIerKO 3aTeM UX MepeBecTy 
B COOTBeTCTBYION[He KPHBble H3MeCHeHHA KOHWeHTpPalun Cc TyOHHOH B MOI 
cuJIbl TaxectTH. MoyenmupoBaHve Ha WeHtTpudpyre JaerT Tak?Ke BO3MO%XHOCTH 
BbIUHCIMTh TepMOAMHamuMyecKHe PYHKILHU Op. 

Yncuopple pacuerbl Jia mpocreimux ycnoBuli MOKa3bIBaloT, TO Noe CHA 
TAXKECTH OOYCJIOBIHBaeT JIMIUIb OUeHb HeOOMbINOe H3MeHeEHHe KOHILeHTpalluny 
c rayOunoH. Hanpumep, B 10% pacrsope NaCl npu T = 285° K Kontlentpalnx 
STO COM AOKHa yBeManBaTbCeAa c riyOuHo B 1,16 pasa ua | Km. Ha ocHope: 
TeX 2Ke PaCu¥eTOB MOXKHO NOKa3aTb, YTO MPH CTaTHYeCKOM PaBHOBeCHU XJIOp-' 
Opomublit Kospunuent (Ca/Cgr) OyeT YMeHbUIAaTHCA C PyOuHOl c cekyIo™ UM 
rpaqveHTom ero sorapudma Ha | km. 


T-pa,°C  Mpu y=1,00r/em3 pu y =1,15 r/c? 


0 —v,165 —0,160 
25 —0,154 —0,147 
50 —0,139 —0,135 


Takum o6pas3om, ecJIM y Mopepxnocru Semin Cci/Cpr = 400, To Ha ruryOuHe 
1 KM 9TO oTHOUIeHHe Oyxer 344, a Ha rayOune 5 KM B ycOBMAX craTMuecKOrO 
PaBHOBeCHA OHO ONAKHO ObITh paBHo 188 (npn t = 25° C, y = 1,00). 

Pakruyecku B apTesMadcKUXx OacceliHax H3MeHeHHe Xm0p-OpomHoro Koatp- | 
(ulluenta c rityOuHOH He MpoucxomUT cTONb 3aKOHOMEPHO UH TOJIbKO B PeKHX 
Culywaax ufler C rpalueHTaMu, MpHOsMKatoulumMucaA K TeoperMueckum. M3 mpu- 
BeMeHHOrO aHaJIM3a BUAHO, 4TO Heb3A OOOOMLaTh 3aKOH TpaBHTalLHOHHOrO 
paccloeHuAH Ha BCe MOJ3eMHbIe Bos! (+). 

PaccmorpeHiast Meppast pacuerwad cxema, orpeuaroutaa yCJIOBHAM CTa- 
THYECKOPO PaBHOBeCHA, HaleKa elle OT eCTECTBEHHBIX yCJOBMIi. 
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i B kKauyectBe culeqytoulel pacuerHoli cxembi pacCMOTpHM paciipelleseHHe Be- 
| WlecTB B MOASeMHbIX BOJaX MPH YCTAHOBUBINUXCA B3aMMOCBASAHHBIX Mpoleccax 
TeMmJO- WH Macco-nepedaun (Auppysua, dueTpalua, Tenlonepeqaya) B TOUTE 
BOMOHACHINICHHBIX MOpoy. Takve ycTaHOBUBIIMecd Mpolleccbl Temo- H Macco- 
Mepelauw OyAyT MpOUCXOAUTb IPH HEH3MeHHbIX BO BpeMeHM rpaucHTax Japsle- 
HUA, TEMMepaTy Pb WIM KOHMeHTPallM B MOASeMHbIX BOMaX PasJIMYHbIX BeLIeCTB. 
TlocrosucrBo sTHX rpalWeHTOB, B CBOIO O4epelb, MOXeT ObITh OOYCOBMeEHO 
HEH3MCHHOCTbIO YCJIOBMHi Ha MOBePXHOCTAX, OPPaHHYHBalOUlNX BOOHACHIILLCH- 
Hble MOpOu. 

B3avMocBaAsaHHble YCTaHOBMBIIMeCA Mpolleccbl MoryT GpiTb BbIpaxKeHbI CH- 
cTeMoH ypaBHenuli div J; = pq;, rae J; — MoroKM BemecTBa MIM 9Heprun 
{Temna), WAyujwe B TOPHBIX Mopoyax, g; — KOWYeCTBO 9THX BellecTB Hn 
Tella, MepexofsAlee H3 eMMHUMbI MACCbI NOpOA B NOZSeMHbIe BOLI, p — OObeM- 
HbIM Bec CYXOH MOpospl. 

Peilenve NpHBeeHHOM CHCTeMbI ypaBHeHH B OOMIeM CuIyuae BECbMa CJIOXKHO. 
Hamu paccmarpubaertca JIM YacTHbI Cryuai, Korya dbumerpanus, judbysua 
M TeMlonepesaya MpOMCXOAAT B HepaCTBOPHMbIX H XMMHMUeCCKH HeaKTHBHbIX 
M HepaWOaKkTUBHbIX Moposax, T. €. B PMMOTeTHYeCKHX YCOBHAX, KOra MO2XKHO 
MpPHHATb g;= 0. 

CormacHo runotese Ox3arepa, B3aMMOCBA3aHHble MOTOKH pa3JIMUHbIX Be- 
MeCTB HW pa3sJIMYHbIX POPM SHEP MOryT ObITb BbIPaKeHbl CHCTEMOM JIMHELHbIX 
YypaBHeHHH B 3aBHCHMOCTH OT OOOOUICHHbIX TepMOAMHaMHMYecKHX cus. Mcxoza 
M3 STHX YPpaBHeHHH, MOXKHO H3MeHeHHe KOHMWeHTpalluu BeulecTBa i NO ruiyOuHe 
MIpH OJHOBPeMeCHHOM V3MeHeEHHH TeMMepaTypb! BbIPasHTb yPaBHeHHemM: 


dinC,  g(M,;—v,y)exp(—az) _ a(s?+ 4,2) A; 
yy ik dz = RT 5 = R Sn PB 9 (4) 


k=1 

rye, KpoMe paHee IIPHHATHIX OOO3HaYeHHH, T,— HavaJIbHad TemMuepatTypa Mpu 
i & 

z2=0; a—rpajMeHt morapudMa vemnepatypbl (a a ie I’ — reorepmuyeckuit 
0 

rpaauext ); s;° — HavaJIbHad NaplasbHad MOJIApHad IHTPOMMA KOMNOHeHTa 7 B 


MIOM3eMHBIX BOJax, A; = grad s; = const. 

BemmunHa a B OOJIbILMHCTBe CJIyuaeB OUeHb HeBemHKa (nopsyKa 104m), 
NOSTOMY JWI OTHOCHTeJIbHO HeOOJIbIIHX TIyYOMH SKCNOHCHUMaJIbHbIM MHOXKUTECJIb 
B MpaBoH yacTH ypaBHeHHa (4) MO2KHO 34MeHHTb JIMHEHHbIM BbIpaxKeHHeM, U4TO 
MIpHBOAUT K MpHOwJIM2KeHHOMy PaBeHCTBY: 


n 
d\nC, a 4 
2 PEG toa FBS Biz jepae } (5) 


eye B;, D; — cna60 u3MeHsIOUHecA (PYHKIUMH KOHIeCHTpalwu pacTBOpa, KOTOpbIe 
Tr Me€pBOM MpHOJIM2KeHHH MOTYT IIPHHAMaTbCA MOCTOAHHbIMH. 

Bosee mpocroe BblpaxkeHve movlyyaercH vid M3MeHeHHA Cc rvilyOMHOH 
OTHOUICHHA KOHICHTpalWu AByX XMMMYeCKH OJIM3KMX BeUleCTB B MOA3CMHbIX 
Boax (BellecTs i u j, JIA KOTOPbIX MOXHO MoONarath f; =f; U Gin => Yjr): 


G; ' 
wing") = 3 (B: — Bj) z+ = (Di—D)). (6) 
Ypasuenua (5) u (6) octaioTca B cHIe MH MpH HasWuMH BepTHKaJbHOH 
qbuiptpauun. Tipu stom Besmunnpt B;, D; OyayT MMeTb Apyrue sHayeHuA, 
3aBicad OT CKOpocTH (pHbTpaunMM. B caoucTEIx Tomax STM BeMUMHLI OyAYT 
pe3KO H3MeHATECA Ha rpaHHle CI0eB B 3aBHCMMOCTH OT 3MeHeHHA (pusHue- 
CKUX CBOMCTB NOpO (BONOMPOHHUAeMOCTH, MACCOMPOHHaemMocTH, TeMlMOMpoOBO- 
HOCTH, HOpHcCTocTH, M Ap.). OTO MpHBOAMT K JOMaHOM KPHBOM M38MeHeCHHA 

KOHICHTpallun Cc ruryOMHOM. 
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Anamusupya u3MeHeHve xsop-OpomHoro Koadpullventa MO TlyOuHe, MO%KHO: 
yCTaHOBHTb, 4TO B psAfle apTesHaHCKHX OacceliHoB STOT KOSPPHIMeHT H3MC- 
HAeCTCA 3AKOHOMeEPHO, YAOBJeTBOpAA ypaBHeHuto (6). Oro Maer OCHOBaHHe Ca: 
TaTb, UTO B TaKUX OacceliHaX KOHILeHTpalluaA XOpa H OpoMa B BOse PasJIMUHbIX: 
POPH3OHTOB O6ycOBMeHa OOMLMMH JWIst BCero OacceliHa NPHYHHAMH, CBASAHHBIMH | 
¢ HeMpepbIBHO HAYUIMMM Mpoleccamu Audpysun, TepMo_u@py3un wn C paBHO-- 
MepHOM BOCXOAMeH (uIbTpallvelt BOIbI, MpOXoAUeH Yepes BCIO TOJIMLY MO-- 
pox. (Mlocequuit cbakrop uMeeT HanOobilee 3HAYeCHHe UH OCOOCHHO IIPOABJIACTCA | 
B CKBaxKHHaX, MPpHypOveHHbIX K peuHbIM AOMMHAM, Te MpoucxoguT cabaA 
pasrpy3Ka BCeX apTe3HaHCKHX TOPH3OHTOB.) 

Hapsly c TaKuM BbIPaBHeHHbIM H3MeHeHHeM Xs0p-OpomHOrO Kos PuLHeHTA | 
mo rulyOuHe, BO MHOFHX ClyuanxX HaOsIOMaeTCA erO He3AKOHOMEPHOe H3MeHeHHe : 
OT TOPpH30HTa K TOPHSOHTY, Ipwyem KpuBad H3MeHeHHA S9TOrO KosPPuUNeHTA 
jlaeT HACTOJIbKO pe3KHe H3IHObI, UTO HX HesIb3A CBAZATb C H3MeHEHHeM (UusH- 
yeCKHX CBOHCTB TOopoy. BuUAHMO, B 9THX CYYaAX Mbl HMeeM JleJIO C MpoleccaMH 
HeMOCpeACTBeEHHOTO OGOralleHHA MOA3eMHIX BOL XJOPOM H OpoMoM u3 Nopod, 
OTJIOMKEHHBIX B Pa3HbIX (PallHaJIbHbIX yCJIOBHAX. OOuHe *%Ke BbIPaBHHBaIoulHe 
mpolleccht Aupy3suu u c:buLTpalun MpH 9TOM MMeIOT MOJYHHeEHHOe 3HaveHHe. | 
Takum 06pa3om, aHasu3 ruAporeosoruyecKUX paspe3OB Ha OCHOBe MOJYYeHHbIX 
TeOpeTHYeCKHX YPaBHeHHH NO3BOJAeT CeaTb HeKOTOPble BbIBObI O TMpollec- 
cax (POPMMpOBaHHA NMOB8eMHbIX BOL. | 

IIpu usbTpawun BObI 10 TOpH30HTaJIbHOMY TvlacTy, OTBe4aIOlleMy YCJIO- 
Buam 7 = const, G= const, XxuMMY¥eCKHM cocTaB BOAbI upH g; = O Oyzer 
cbyHKuMeH THLpoMHaMHyecKOrO WaBJeHHA BOLI p. Oty PYHKUMOHAIbHYIO 3a-_ 
BUCHMOCTb JIA MJIOCKOrO MOTOKa MOXKHO BbIPasHTb ypaBHeHHeM: 


Y) ond nC? + Dy Ve,,V In Cy = —55 Ap (7) 
es h=1 


a 


(A — onepatop Jlanmaca, y — onepatop Tamuuptona). 

YpapueHue (7), NouyueHHOe Ha OCHOBe TeOPHH B3aHMMOCBA3ZAHHbIX Mpollec- 
COB, MO3BOIMeT, C OXHOH CTOPOHbI, YTOUHHTbh FHApOAMHamuyecky1oO KapTHHY 
(PHJIbTpaluH BO C pasHOvk MMHepaMsallMel (HallpHMep, NepesBuxKeHHe rpa- 
HHMbI MpeCHbIX HM COJIeHbIX BO) HM, C ApyroH CTOPOHbI, ycTaHaBJIMBaTb 
3aBHCHMOCTb KOHIeHTpaluu TeX WIM Apyrux BellecTB B MOM38eMHbIX BOaX 
(B Mpefemax OpeovloB pacceHBaHHA) OT ruAqpoMMHaMMyeCKHX cpakropos. Tlocuen- | 
Hee MO2KeT HMeTb MPHJOKeHHA WIA PHAPOXMMHYECKUX MeTOAOB pasBelKH MO]- 
3@MHbIX BO. 

IIpu dusyrpaluu BOs! C HEH3MeCHHbIM XHMUYeECKUM COCTaBOM ypaBHeHHe (7) | 
HemocpeAcTBeHHO MepexouT B ypaBHeHHe Jlanuaca Ap = 0, mmupoKo mpume- | 
HAeMOe B AHHAMHKEe NOA38CMHBIX BOL WIA ONMCAHUA CPUIbTPalMOHHbIX MOTOKOB. — 


Bcecorosublii Hay4HO-MCCIeqOBaTeIbCKHM ~HHCTHTYT Iloctynuso 
rHAporeoorHu HW HHKeHEPHOM reosOrHu 30 X 1957 


WMTHPOBAHHAS JIMTEPATYPA 


1K. B. ®uaatos, Ipasuraywonnaa runoresa dopMupopaHua XuMMUeCKOrO CocTaBa 
MNOA3EMHBIX BOR MaTPOpMeHHbIX Aempeccui, May. AH CCCP, 1956. 
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Joxsagp Akayemun nayx CCCP 
1958. Tom 119, Ne 5 


MHHEPAJIOIH 


WM. B. THH3BYPT, J. JI. POTAYEB u A. M. BOHJIAPEBA 
HOBbIE JAHHBIE O TOJIBMKBHCTHTE 
(I1pedcmaeaexo axademuxom JI. H. Ulep6axoseim 2 XI 1957) 


JIuTveBbI amdvOo.1 roubMKBUCTHT Ha KowbcKomM molyocTpoBe pacnpocr- 


{| PaHeH B 30HE KOHTAKTa CIIOMYMCHOBbIX TIeCrMaTHTOB HM BMEIIalollux Ux aHOp- 


TO3SHTOB WH aMHOOJIHTOB. TOuIbMKBUCTHT ABJIACTCA MeTACOMaTHYeCKHM MHHepa - 


| som. B 9K30KOHTaKTe OH HaXOJHTCA B Maparenesuce c OHOTHTOM, OGbIKHOBeH- 


HOH poropoH OOMaHKOH, saOpalop-aHe3HHOM, KJIMHOMOW3HTOM, KBaplleM, 
TYPMAJIHHOM MH pyJHbIMH MMHepaviamu. B SHROKOHTaKTe [TOJIbMKBHCTHT acco- 
IMMpyeTCcaA C aHe3HH-OJIMrOKa30M, KBaplleM, OWOTHTOM, amaTHTOM HM HHOra 
cO cleccapTHHOM, LWepJIOM H PyHbIMH M¥uHepayiamMu. B HenocpeycTBeHHOM 
KOHTAKTe 2KHJI HW3pelKa HaOwO/alOTCA MOHOMHHepaJIbHbIe BbIeJIeCHHA TOJIbMK- 
BuCcTHTa. PagMep KpHCTaJJIOB, WBeT TOJIbMKBHCTHTA, a TaK2Ke eFO MIeOXpou3M, 
yroJI ONTHYECKHX OCeH HW pyre CBOHCTBa He€CKOJIbKO BapbUpyIOT, HO ABJIAIOTCA 
OObIUHBIMH JI JaHHOrO MuHepasa (?,*,°). DoubMKBUCTHT CYHTaIOT MOHOKJIMH- 
HbIM (7°), XOTH NO MOJIOX%KeHHIO MHHKATPHCCbhI OH MOKeT paccMaTPHBaTbcA 
Kak poMOnueckHH (qaHHble M. B. Tuu36ypr, 1948 r.). Hesacuoctb B onpeze- 
JICHHH CHHrOHHH MHHepasia HU OOycJIOBHIa MpoBeyeHHe HaCcTOAIMMX MCceNO- 
Banu. 

YUHTHIBAA TIPHrOHOCTh MMHepasa JIA PeHTTeHO-cTpyKTYypHOrO H3y4eHHsA, 
MbI BbIOpaJIM TOJIbMKBHCTHT 9HJOKOHTaKTa MermMaTuTa. 2yecb OH OOpa3yeT 
CBEXKHE MOHOKPHCTAJVJIbI, CBOOOJHbI€ OT BKJIOUCHHH MOCTOPOHHUX MHHepavioB. 
Crom6uaTple (0 101 MM) 6e3 rowoBOK KpHcTasIbI 3TOTO FOJIbMKBHCTHTA 
OpiBaloT JIBYX THMOB: OFpaHHyeHHble mpv3MoH (110) wm x%e mpu3mol (110) 
uw muHakonyom (010). TpaHu mnuxakovya poBHble, a TpaHH MpH3Mbl yacTo 
peOpucTble B HalpaBJieHHM BbITAHyTOCTH KpucTadwia. Hauiemy roJIibMKBACTHTY 
CBOHCTBeHHa (PHOJIEeTOBad OKpacKa: CBeTJIaH C PO3OBbIM OTTCHKOM B MOIMepeyHOM 
CeueHHH HM TeEMHasl C CHHHM OTTCHKOM B IIPOJOJIbHbIX paspe3ax. OH MvleoxpoupyeT 
mo cxeme: Nz — TemHo-(bvoueTOBbIN, CHHeBaTO-cbHoseTOBLIN, N », — (uovIeTOBbIH, 
posoBatTo-uovleTosbil, VV, — cBeTsi0-cepoBaTo-xKeTHI. Ero onruyeckaa OpleH- 
THPOBKa OTBeYaeT PoMONYeCKUM am*uGouam c = Neg, b= Nm, a= Np. Cpero- 
npenomienve Ne = 1,651, Ny = 1,645, Np = 1,624, 2V = (—) 50°; r >V— 
cna6oe. B aHHOM rovIbMKBHCTHTe Halijeno 18 3emenHToB cneKTpaJbHO (JI. C. 
Kysuenospim): Mg, Si, Fe, Al (cumbubie suuuu), Li, Na, Mn, Ca (caa6pie 
suuuu), Ga, K, Cr, Ti, Zn, Co (cnegpi unui), u xumuueckueme O, H, F,C. 
B ormmune oT gpyrux (*,°) B Haliem rouibMKBucTHTe (Ta61. 1), He OOHAa- 
pyxxena K,O u Bneppble onpeyesena CO,, BxOJAlad B COCTaB MeJIbYaHIIMX 
MYy3bIPbKOB %XHMAKOCTH H Ta3a. 

Ilyrem pacuera (°) jaHHbIX XuMMYeCKOrO aHasu3a (Tab. 1) ycTaHOBAeHO 
Ba BapHaHTa KPHMCTaJJIOXHMHYeCKON COpMYJIbI TOJIbMKBMCTHTA: 


(Als o7Mgy, 90-11, 32F 1 oF €0,23Ca0,15 Nao, 06MNo,02)6,76 [(Sis,sg Tio,o05)3,80O11,12 12, 00- 
(OH, 69Fo,06]1,75 I 


(Li, sMgo,4Cao,2Nao,1)2,0 (MommPe, she; Ali pach [Sig 0011,1]2,0 (OH, Feo 111.8 II 


B wesiax conocTaByeHHA c [pyruMa amd@vOouamMu MpwBeeHb! yMpoOuleHHble 
(popmy.1bI MuHepayia—III u IV. V3 uux cbopmy.ia II] umeet cxojcrTBo ¢ o6pI4- 
Holi VII (2,3,7) uc ytounennoi V (*) dopmysamu anToduimutTa, a dopmyvia 1V 
61M3Ka CBOJHOM GOpMyJIe OKOJIOXKMJIbHbIX TOJIbMKBUCTHTOB HMHOCTPaHHbIxX MeCTO- 
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poxyenuii VI (2) w oruacTH HanomuHaer OObIuHYyIO @opmy.ly x%epura VIII (°,%,” 
(Al,Mg,Li,Fe"),[SigQx2][OH,F]. HI; (Li,Mg).(Mg,Fe’)3Al2[SigO.2][OH,F)2 IV; 
(Mg,Fe,Al),[SigOg2][OH,F], V;  Li.(Mg,Fe™)3(AlFe’’)2[SigQ22][OH,F]2* V1; 
(Mg,Fe),[SigO.2][OH]2, VI; (Mg,Fe), (Al,Mg)s[(SigAl2)O22][OH ]o VIIL} 

B KaTuoHHoli uacru (bopMysbI TombMKBucTuTa IV mo cpaBHeHHio c VI MeHb- 
we Liu Fe, uro cBa3aHO C WHBIM ero Maparenesucom. AnaJiOrMa MexKy Ka- 
THOHHBIMH UaCTAMH FOJIbMKBHCTHTOB IV, VI uw xepuTom VIII cocrouT B HasHUne 
rpynnp Aly. TloxoxkHMM ABJAIOTCA AHHOHHbIC YacTH CPOPMYJI BCeX TOJIbMKBH- 
cTHTOB HW aHTodusmuTa V. Popmyspt rombmKBuctTuTa II] u antodpumauta V 
Ppa3HATCA TeM, YTOB MocweqHeM Her Li, Gombe Mg, Ho Menbule Al, T. e, OOHA 
PyXKHBaeTCA TeTepoBaJIeHTHbI u3z0Mopdu3sm mo Tuny 2Mg?* — Lit Als.) 


(eaGianzcuts 4 


XuMnHYeCKHH aHasu3 TOJbMKBUCTHTa HW ero MefecueT (anasuTHK A. M. Bouzapesa) 


OKUHCJIbI Bec. % peo elias ATOMES SEES eo cue OL MAE 
70 KOJIHY, KHCNOpoOla OTHOUICHHA (O, OH, F) 
SiO, 58,72 | 0,9776 | 41,9552 Si —0,9776 7,957 ~8,0 
Al,Og 13,01 | 0.4276 | 0,3828 Al —0, 2552 2/074) 
TiOs 0,05 | 0.0006 | 0,0042 Ti —0,0006 0,005 
Fe.Os 2.24 | 0.0140 | 0,0420 | Fe--- —0,0280 0,297 
Li,O 2.43 | 0.0813 | 0,0813 Li—0,1626 1,322 | 
MgO 9:43 | 0,2338 | 1.2338 Mg —0, 2338 1,900 ~6,8 
FeO 8.94 | 0.4244 | 0,1244 Fe —0,1244 1,011 f 
MnO 0:49 | 0.0026 | 0,0026 Mn—0, 0026 0/024 
NasO 0,23 | 0.0037 | 0,0037 Na —-0,0074 0,060 | 
CaO 1,00 | 0.0178 | 0.0178 Ca —0,0178 0.145) 
KO 0,00 | 0.0000 
H,O+ 1,87 | 0.1037 | 0,4037 OH —0,2074 4,686 
F 0,14 | 0.0073 | 0,0037 F —0,0073 0,059 $ 24,00 
CO, 1°54 29,522 O 22,955 
Be ee 8,1295 
Cymma oon 9 ee 
ea a 29,522 
Cymma 99,85 


@Mopmyvibl ToubMKBucTHTOB IV, VI u xegputa VIII pa3nHuatorca OonbiMM 
cojlepxKaHvem B xelpute Al u Mg, npn orcytcTBuy B Hem Li, T. e. 3yecb He 
ocylecTBHM H30mopdusm 2Mg — LiAl. IIponussoya B antTodussuTe V 3sameny. 
2Mg ua LiAl, monyuum cbopmymy Li(Mg, Fe, Al)sAl[Si,O..] [OH],, noqo6- | 
Hy1o u3yueHHomy I, I] uw HeKoroppiM (°) 43 POJbMKBHCTHTOB. 3aMeHAA B aHTO- 
(punmure VII4Mg na 2LiAl (kak 970 Opii0 cyestaHo A. HW. Puu36yprom s 1955 r.), 
momyyaem tbopmysty Li.(Mg, Fe)sAl.[Si,Oo.] [OH], xapakrepny1o Aa ~pyrux 
(*, °) rombmKBucTHTOB VI. H3omopdu3sm Li u Mg o6bacHaetca paBeHCTBOM HX 
HOHHBIX payuycos. Mrax, Li B rombmMkBucTuTe 3aHumMaeT Mecto Mg B pom- 
OuyecKoM ampuOoue—antodussute.[onoxenue Lis crpykrype rombMKBUCTUTAa 
BPA JIM COOTBETCTBYeT MONO*KeHUIO Na, Ca (u K) B crpykType MOHOKJIMHHBIX aM- 
(puOoos (7,4,°), TaK KaK MOHHbIe paMycbl THX 9IEMeCHTOB pe3KO pa3JIMUHBI. 
H30mopuoe Bxoxwx enue Li B kKpucrammMuecKyI0 pellieTKy MUHepasia nosTBep- 
*KaeTCA OXMHAKOBBIM KOJIHYeECTBOM «MOJIeKYJI» B 9JIEMCHTaPHOH sueliKe aHTO- 
pustiura (*,1°) W POJIbMKBHCTHTA: BbIYHCJIeCHHOe Ha OCHOBAHHH HWKEMpPHBEeHHbIX 
Pa3MepOB SJIeMeHTaPHOM AYeHKM, 9KCMePHMeHTaIbHOrO yJlebHOrO Beca (3,06) 
M aTOMHBIX OTHOWeHUM (TaO. 1) KOMMYeCTBO «MOUIEKYJ» Z Y TOJIbMKBUCTHTA paB- 
HO 4. HesHauntetbubiit usomopdusm Si** nw Al**, BepoxrHo, oro6 paxkaert npnHal- 
JI@KHOCTh pPalWKalla KPHCTaJOXHUMMYeCKOM POpMYJIbI Hallero wu Apyrux (4,5) 
POJIbMKBHCTHTOB [SigOgo] K paduKasty runa [(Si, Al),Oool, COOTBeTCTBYIOMLeETO 


* 
®opmy.ia ipHpefeha B COOTBETCTBHE C Pe3YJIbTaTAaMH Hallux mepecueTOB XHMHYeCKHX 
dHaJIH30B TOJIBMKBHCTHTOB H3 OKOJIOXKHJIBHbIX mopox. 
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aHTOPWIIHTY, a He K paywuKasly Tuna [Sis(Al, Si),Oool, nipucywero *KelputTy 
(‘). Takum oOpasom, KpucrasOXHMHUECKH robMKBUCTHT mpefcraBiaet coool 
aHTOPUIINT, B KoTOpoM 2 usu 4 Mg samenienti rpynnolt LiAl. 

OnpejlesleHve CuMMeTpun ,WapamMerpoB SJIEMeHTapHOH A¥eH KU MpoOcT paHcTBeH- 


}HOH TpylMbl FObMKBUCTHTAa MPOBOLMIOCb 
MeTofom Jlay3, a TakxKe MeToOJaMu Bpale- a os IN, 
ZEA 
a ENS 
La INS \\ 


‘HMA M peHTrenoronHomerpuu. Tlocrpoen- 
~ 
Bin 


| Has (°) No slaysrpammMe KPOH-Ikoucrpyk- 
‘Wan JlenuurpaycKoro crepeorpaduyeckaa 
mpoekuuaA (puc. |) noka3pBaer, YTO KpH- 
CTaJJI MpHHadexuT K poMOHYeCKOH CHH- 
rouuu Jlay9 kaccy D,, mmm. 


PentreHorpaMMbl KosleOaHHa, CHATHIe 
BOKpyr HanpaBsennit [100], [010] u [001], 
NOSBOJIMIM OMpeleuTh MepHok HenTHy- 
HOCTH BJOJIb COOTBETCTBYIOWIUX cell. 
SuayeHus Mapamerpop a u 6 uwalizensi 
“Kak CpequHee Mp mpomepe feBaTH cs0e- 
“BRIX JIMHHH, WapaMerp Cc BbIMHCJIeH Puc. 1. Crepeorpadnyueckaa mnpoeKun® 
ae) TBYM CJIO€BLIM JIMHHAM: Q@ = 18327; TOJIbMKBUCTHTAa, NOCTPOCHHaA MNO JaHHbIM 
(b= 17,17, c=5,30 A. 3m llapamer- Jay ST paMMBI 
pbl POJIbMKBHCTHTa OH3KH Napamerpam 
-anTodpustuta (1°), y Koroporo a = 18,5, b = 17,9, c =5,27 A. Menpimue 3nHa- 
—4eHHA Mapamerpos a (Ha 1,3%) um oco6eHHo b (Ha 4,1%) y rombMKBUCTUTAa, OUe- 
“BHHO OOyCJIOBIeHbI 3aMeHOM uacTH HoHOB Mg** (r; = 0,78 A) MeHbUIuME 
MOUTH Ha OJHY YeTBepTb HOHamH Al®* (r; = 0,57 A). Samena Mg?* na Lil* 
He BbI3bIBaeT HCKaKeHHH KPUHCTaJJIMYeCKOH pellleTKH, TaK KaK Pa3MePbl 9THX 
MOHOB OJMHAKOBBI. OcTaJIbHble U3 BbIABJICHHBIX H3OMOP(HbIX 3aMeleHHH MExKLY 
KaTHOHAMH, BBY HeCYINeCTBeHHOH UX POJIM, MOUTH He CKa3bIBalOTCA Ha CTPyK- 
Type MHHepasa; Tak2Ke, BHJHMO, He BJIMAIOT Ha Ppa3sMepbl eFO 9JIeMeHTapHOM! 
Aue KH HY3OMOP(pHbIe 3aMelleHHA Cpe AHHOHOR. 

Jia onpeyeieHua mpocrpaucTEeHHow rpynnpi mo Metogy BalicenCepra Opin 
NOJYYeHbI PasBePTKH HYJeBOH, NepBOH HM BTOpOH COeBbIX JHHUH. Kpome Toro, 
MNPOHHAHIMPOBaHbl HYJIeBbIe CJIOeBbIe JIMHHM PeHTTeHOrpaMM KOJleOaHHA BOKPyr 
HampaBaenui [100] u [010], a raxxe cyenana cepua peHTrenorpammM c 
Webio peructpalun pedsekcop tuna OOl. Magununpopanve peHTreHorpaMmM: 
Noka3aslo OTcyTcTBHe pedseKkcos Tuna A00 u AkO(upu 3Hayenuu A = 2n + 1), 
pedsekcop tuna Ol (npu 3Hayenun k + | = 2n + 1), pedmexcos Tuna OOL 
(pH HeyeTHOM 3HateHHH /) M HaNMYNeE BCeX OCTAaJIbHbIX THNOB pedsekcos. Ilo: 
YCTaHOBJICHHOMY 3aKOHY NoracaHvaA HalileH AucdpakUMOHHbIM CHMBOJI TOJIbM- 
KBUCTHTa mmm Pna, KOTOpbii BkIOUaeT Be IMpOCTpaHCTBeHHbIe Ppynnpr 
D6 = Pnma, orpeyawmyio axnTodusmanty (1°) wu Ci, = Pna 2. 

MexKIIOCKOCTHbI€e PaCCTOAHHA UM BU3YaJIbHaA WHTeCHCHBHOCTb JIMHUM MeOae- 
rpaMMbI TOJIbMKBUCTUTA (TAO. 2) COHAPyKUBAIOT CXOJCTBO C TAKOBbIMH OKOJIO- 
XKWJIbHBIX ToubMKBUCTHTOB (1). TJoBbilieHHOe UYHCJIO JIMHHM B HaLeM TOJIbM- 
KBHCTUTe BePpOATHO OOYCOBeHO SONbWeH SKCHOSHUMeH CbemMKH. B WemAx 06- 
JieTUCHHA JaJIbHeHIero COMOCTaBJICHHA CTPYKTYPbI TOJbMKBUCTHTOB C ApyruMu 
amvOolamMu B TaOIMUe MpHBeeHb! MHAeKChI pecpIeKCOB HM COOTBETCTBYIOULMe HM 
M@XKIMJIOCKOCTHbI€ PaCCTOAHHA, BbIMHCJICHHbIe MO HalJeHHbIM MapaMeTpaM 9duJle- 
MeHTapHon sueliku (cM. Ta6s. 2 na crp. 1016). 

Uccneqospanublit ampuOou, OTHOCAIMUCA 10 BCeH COBOKYNHOCTH NPW3HaKOB 
K THMMUHbIM POJIbMKBUCTHTaM, ABJIAeTCA, HECOMHEHHO, POMOHUCCKUM, a He MO- 
HOKJIHHHBIM. M3 cpaBHeHHA BCeX HMEIOWMXCA MaHHbIX MOXKHO 3aKJIOUNTh, 
UTO TOJbMKBUCTHTbI H3 J[pyrux Mecropoxyenuli (*,°) TOwKe OTHOCATCH K Pom- 
6uuecKHM MuHepanam. B cBx3H C H3/10%KeHHBIM HeEOOXOAMMO BHECTH COOTBET- 
CTBYIOIHe HCIpaBeHHA B Kaccuukaluio ampuOon0B u ynpasqHATb CHHOHUM 
JIMTHeBLIM TiayKadau (7,"4). 
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Ta6muma 2 


\MexIVIOCKOCTHLIC pacCTOAHHA TOMbMKBHCTHTA (YCJIOBHA CbeMKH: Fe-na1yuenne, 2R=65,9 mM, 


d=0,95 mm) 

One da d de done da 
n, 1 : H3M ee BBIY ee EG EE | H3M 

4 2 Ashi Aer 7,95 | 8,849 020 44 3 1,472 |1,334|1,472 363 

2 5 8,05 Tea) (itso 210 45 4 (1,442) LOO 670 

ms) 4 5,01 4,54 | 4,970 230 46 3} 1,448 14,285/1,416) 12:3 49) 
4 4 4,86 4,40 | 4,891 Al 47 3 1,401 |1,270|1,401 563 

5 4 4,990 4,12 | 4,559 400 48 8 4,392 |1,261)1,393 813 

6 5 4,405 | 3,99214,415] 410 121 49 4 ARSON I, 207) 45. cO4 |eecedeee 
7 fi 4,049 | 3,670) 4,062 420 50 4 4,349 | 1,223)) 1,348 383 

8 4 3,854 | 3,493] 3,860 Ny o4 2 4,834 | 1,209 11,333 903 

9 4 3,611) 3,200)3,018 430 52 8 4,308 | 1,187] 1,309 670 

10 Ss (3,307) } 2,998 610 B 53 2 AO OT tole 224 
i414 3 3,192 | 2,894) 3,190 241 54 3} AO San Med. 62a Gon meat Ome 
42 al 3,055 | 2,770} 3,046 600 55 4 APO Om Mediote eT 044 

43 {40 2,996 | 2,715) 2,995 610 56 2, AOS SGI Me 2525 sere 
WA 1 2,933 | 2,659] 2,962 060 Sh | 2X 1,239 |41,1241)1,239| 154 593 | 
fi 4 2,836 | 2,574] 2,846 521 58 | 2m 1 Deak \| ala Ailes | aioe 4.1449) 
16 6 2,794 | 2,932] 2,804 450 09 1 17520379) 4, 09451204 624 
Al] 5 2,707 | 2,453} 2,708 630 60 4 A A925 1 OS 1a et ODN ae act 
18 4 2,639 | 2,391] 2,640 601 61 3 Lal: ROLY PA Ay 41} 2 
49 6 2,038 | 2,300] 2,539 022 62 2, AP AG Ae A OSS ie dOAn| ee eee 
20 2 PT | PA DEIR: 451 63 4 Ae OMe O22 ele), 654 

21 4 2,420 | 2,194] 2,428 302 64 2 AE ASO M4 50327139) Om leno 
22 4 2,287 | 2,073) 2,289] 071 800 65 3) i oileys GEO pzes Wah aleve) alee (7/41 
23 al 2,244 | 2,083} 2,248 332 66 2, (4,114) | 1,010 3 1602 
24 2 2,202 | 1,996] 2,207 242 67 4 4105 5002) 1405) | totes 
25 5 2,136 | 1,936) 2,138 432 68 P 4,095 |0,993)41,097| 125 2 
26 3 2,097 | 1,900) 2,097 801 69 3 4.085" 0598345085) a i6at! 
21 4 2,035 | 1,844] 2,036 181 70 2 1,065 |0,965}1,065] 10 2 4 
28 4 1,998 | 1,811/1,998 480 Th! 3 4,056 | 0,957} 1,056 115 

29 = |3u 1,950 | 1,767|/1,950} 622 370 72 |4u 1047 09494 O47 onde? 
30 1 1,886 | 1,709} 1,885 911 (3. \4an AR OZ2 NORG4A O42 eo aomtce 
31 4 1,852 | 1,678) 1,854 921 74 |3u AFO29' 059382) 40291" Alene 
32 |4ur 1,815 | 1,645) 4,813] 291 462 75 |4u AO | OO 22H ee Odud 435 

33 |3uI dO Tine O Meuron, hes 76 9 AOA On 9175 Mi Od ON iro ae om 
34 |2ur 1,761 | 1,596)1,758] 103 013 ah ahs 1,009 |0,915 
35 3 1,744 | 1,578)1,743] 652 944 78 4 1,003 | 0,909} 1,003 |15 0 3.535 © 
36 4 4), 707 | 4,047) ,702| 082, 223 79 Zs 1,004 | 0,908} 1,004 160515 1 3 
37 jim} (1,639)| 1,485 682 B 80 4 0,996 |0,903)0,996) 14 11 4 
38 6 1,588 | 1,489}1,589) 10.4.4 84 3 { 0,994 |0,901/0,994} 115 4 
39 6 LOZ EO a 7d 672 0,992 |0,899]0,992| 5 14 3 
40 7 (1,537) ) 1,393 813 6B 82 2 0,988 |0,896)0,988) 166 2 
41 4 A OLS AE S07 Mol 971 83 9 0,986 |0,894]0,986| 12 3 4 
42 4] 1,502 | 1,362) 1,500 772 84 Ae 0,984 | 0,892 

43 7 1,487 | 1,348] 1,486 682 


* JIunua BEIsBaHa K a)-H3yyeHHem . 


IIpumeuanne. IIpu pacuere BHocHJIacb NOMpaBKa MO JONOAHUTeIbDHOMY CHHMKY CMeCH 
mMHHepaia c NaCl. 


Tloctynusto 
Konbekui dumuant Akaqemuu Hayk CCCP i. @ Gai sy 4 
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ITOYBOBEJEHHE 


B. A. YEPHOB 


O 3ABHCHMOCTH MEXKY CYMMOH OBMEHHbIX KATHOHOB 
MW COAEP)KAHHEM 4YACTHIL MEHEE MUKPOHA 
B NMOA3OJIMCTbIX NOUBAX 


(ITpedcmaeaexo axademuxom H. B. Twopuroim 7 XII 1957) 


XOpOWIO H3BeCTHO, YTO TIMHbI pa3sMUHOrO THMa OOafaloT HeOAMHAKOBO!i 
MOPIOTHTeJIbHOH cmocoOHocTbio. CyMMa OOMeHHBIX KaTHOHOB B IJIMHaX KaOJIH- 
HMTOBOFO THMa OOBINHO KOJIeOIeTCA B Mpeqemax 3—10 mr-akB Ha 100 r. B run- 
HaX MOHTMOPHJIJIOHHTOBOrO THMa OHA Pa3 B JeCATb BBIllle, EM B KaOHHAaX, 
M cocTaBlIdeT IX acKaHreian [py3unckow CCP u ormansmMHcKoro OeHTOHUTAa 
jTypKmenckow CCP mnpu6au3utTembHo oKoo 80,0 mr-3kB Ha 100 r. B rannax 
\TupocmoyucToro THMa BeJIMYHHAa CYMMbI MOPJIOMIeHHbIX KAaTHOHOB 3aHHMaeT 
({MpoMexKyTOUHOe MeCTO TIO CpaBHeHHIO C yKa3aHHbIMH [BYMA THMaMu TMH H 
‘coctaBseT oT 20,0 no 40,0 mr-3kB Ha 100 r. 

Takaa pasHulla B aqCOpOMMOHHOH CMOCOOHOCTH STHX TpeX THMOB PIMH MOXKeT 
ObITb OOycOBeHa JBYMA NpHunHamu. Ileppad u3 HHX 3aksIO“aeTCA B HeOJ- 
‘HaKOBOH MX JIMCMepcHocTu, a BTOpad — B pa3JIM4YHOM CTPpOeHMH KPUCTaJVIN- 
‘uecKoH peuleTKkH. Kak npaBuuio, Bce MPHpOHble PIMHbI MOHTMOPHJIJIOH ATOBOTO 
THMa ABIAIOTCA OOlee BbICOKOAMCHePCHbIMH MO CpaBHeHHIO C TIMHaMH KaOJlu- 
{HHTOBOTO = THITIA. 

' B «nrepatype uMerrca aHHble, MOKa3bIBatoulve, YTO NpH U3MeJIbYeHHU 
|-IMH KaOJIMHHTOBOFO THMa B MeJIbHUMAX aCOpOWMOHHad CHOCOOHOCTh HX pesKO 
[Bo3pactaeT C YBeJIHYeCHHeM MPOMOJKUTeIbHOCTH u3MeNbYeHUA. PesysbTaTDl 
pKe, NOs yueHHble; Ia TMH MOHTMOPHJJIOHUTOBOTO THMa, ABJAIOTCA AOBOMbHO 
(mpoTHBopeunBbIMH. Ilo HeKOTOpbIM JaHHbIM, CMKOCTb JMIOPIOWeHHA MX TIpH 
IM3MeJIbUcCHHM Tak7Ke yBeMUMBaeTCA (MpaBlla, B 3HAYHTeIbHO MeHbIleH CTereHH 
ke CpaBHeHMi0 C IMHaMM KaOJIMHMTOBOrO TuMa), NO ApyruM WaHHbIM — Mpak- 
lrHuecKH He H3MeHseTCH. 

| B Hacrosmee BpemMa TPYAHO CKa3aTb, KaKad W3 ABYX YKa3aHHbIX Bbile TPH 
jun ABIACTCA pelllaouleH B allcopOlnonHoli CnHocoOHOCTH pa3sHoro THMa TVIHH. 
ScHo, uTO JIA W8YYeHUA BIMAHUA MPHPOAbl MHHepasoB Ha acopOmMoHHyt0 
cloco6HocTB HYKHO CpaBHMBaTb MexKy co6o ux MoHopakilun, T. e. Ppak- 
(MMH, HMeloulwe CTporo OMHAaKOBble Pa3MePpbI. 

) Tlpu Mepexofle OT PMH K MOuBaM BOMpoc O pasMYHOU acopOUMOHHOH cno- 
‘COOHOCTH MOCcIeIHHX MO CpaBHeHUIO C TVIMHaMH 3HAUHTeIbHO YCJIOXKHACTCA, 
Tak Kak KpOMe BbIlileyKa3aHHbIxX JByx PakTOpoB (MpHpoda MUHepasoB U AucMepc- 
\HOCTL), BUIHAIONIHX Ha aCOpOMMOHHYy!0 CnocoOHOCTh TMH, B NOuBax OyeT 
\MMe€Tb MeCTO BJIMAHHe pAa Apyrux dakTOpOB, CBAZAHHBIX C HaJIMYHeM B HUX 
rymyca. Bausuue rymyca Ha ajcopOlMMOHHy!0 CMOCOOHOCTh MOUB 3aBHCHT He 
TOJIbKO OT KOJHUeCTBa B HUX TyMyca, HO TakxKe OT eFO cocTaBa H, BepOsxITHO, 
TulaBHbIM 06pa30M OT MpHpObl CBA3H Pa3JIMYHbIX KOMMOHEHTOB TyMyCa C MHHe- 
\pasbHOH WacTbIO MOUBBI. [Ipo61ema npuposbl cBaAsH OpraHMuecKoro BelllecTBa 
c MHHepaJIbHOH YaCTbIO MOUBbI ABJIAETCA OUCHb CJIOMKHOH HM B HAaCTOAMLee BPCMA 
lene ca6o usy4eHa (*). BeneqcTBHe yKa3aHHbIX MPHYHH MBI NOKa He HMeeM 
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HaJ@2KHbIX MeTOLOB, MO3BOJIAIOMLUX ONpekeATb, KAKO KOJIMYECTBO OT CYMMa 
HOH e€MKOCTH OOMeHa OOyCJIOBeHO TyMaTHOM, a KaKOe MHHepaJIbHOM 4aCTb 
TIOUB. 

B padorax HU. B. Tiopuna ccorpyquuKkamy, M. JI. Poianesckoli u B. B. Tr 
uyeHko, M. M. Kononosoii (°) u Ap. u3yueHa eEMKOCTb OOMeHa PYMHHOBBIX poe 
BbIJeICHHbIX U3 pasJIMUHbIX nous. IIpH 9TOM MOKa3saHO, YTO EMKOCTb OOMe 
CBOOOJHbIX TYMHHOBBbIX KHCJIOT, BbIJeJICHHbIX H3 Pa3JIMYHbIX NOUB, HEOAHHAKOB 
HM COCTaBIAeT MPU HelitpambHOH peakuMu NpHOHsuTeIbHO 300—500 Mmr-9K 
Ha 100 r. Emkoctb o6MeHa ryMHHOBbIX KHCJIOT CBA3aHa C HaJIM4HeM B HH 
KapOOKCHJIbHBIX H THAPOKCHJIbHBIX rpymn. Booposuble HOHbI KapOOKCHJIbHbL 
PPyMM CHOCOOHHI MOMHOCTbIO 3aMelllaTbCA KATHOHAMH IPH HeHTpasbHOK peak 
IMM, a THAPOKCHIbHBIX rpynn — mpH ciaOomjeOuHOH peakUMH BOAHOTO pac 
TBOpa. Bpsd JIM MOXKHO COMHEBATHCA, UTO CBA3b FYMyCa C MHHePaJIbHOH YacTh} 
MOUBbI OCYUIeCTBIAeTCH 3a CueT eFO CaMbIX PeaKIHOHHbIX CPYHKIMOHAJIbHbb 
rpymn, T. e. KapOOKCHJIbHbIX HM THAPOKCHJIbHBIX, NOSTOMY E€MKOCTb MOTJI¢ 
WI€CHHA OOOO KOMMOHeHTa TyMyca, BbIJeseHHOrO 3 MOUB, He MOxeT ObIT 
paBHOH eMKOCTH MOrOueHHA ero B MOUBAX. 

B aureparype umMeroTrcs JaHHble MO e€MKOCTH MOPIOWeHHA pa3sJIHYHbIX TH 
JucMepCHOCTH TOHKHX (ppakUHi, BbIAeeHHbIX H3 MO¥B. EMKOCTb MOTJIONLeHH 
(ppakuHH OObIMHO MOBbIIaeTCA C yBeIM4eHHeM CTemeHH AuCHepcHocTH. JlaHHb 
O BepXHelH TpaHHIle BeJIMYMHbI “aCcTHI, OOsalaloulMuX H3MepHMOH OOMeHHG 
CHOCOOHOCThIO, UPesBbI¥aliHO MpoTHBOpeuMBbI. Mue KarkeTcaA, OIM3KO K UCTHI 
Ont K. K. Pegpotu ('), Koroppli MmpHuiel K 3aKJIOUeHHIO, 4YTO OOMeHHG 
CHOcOOHOCTHIO OOIaa1oT UACTHILbI, MMetouLHe pasMep MeHee 0,005 mm. B orjew} 
HOH paOore MbI paCCMOTPHM aJCOpOUMOHHY!IO CHOCOOHOCTH PasJIMUHbIX NO pa 
Mepy (bpakllHi, BbIJeIeHHbIX H3 ABYX OOPasHOB MOASONMCTHIX NOYB Nocpele 
BOM cyleplleHTpupyrn. Secb yKaxKeM TOJIbKO, 4YTO MHHepPaJIbHble OCTAaT 
o6pa3loB MOuB Mocse TUaTesIbHOrO MW JWIMTebHOTO BbIeIeHHA H3 MOUBbI 4 
cTHY <1 uw npakruyecku He OOJIafaioTr OOMeHHOK cmocoOHocThW. CieqoBaTesbis 
eCJIH B MMHepaJIbHbIX TOPH3OHTaX MOUBEHHOFO MpOHJIA MOA30NMCTHIX TO0# 
onpeyeuTb coflepxaHve yacTHi<lu au cymMmMy OOMeHHDbIX KaTHOHOB (HIM & 
KOCTb MOPIOU[eCHHA), TO 3aBHCHMOCTb M@XKy ITHMH BeMYMHAMM JlaeT pe 
cTaBsleHHe O MucMepcHocTH dpakuwi mous, oOslaqarouwuxX OOMeHHOH cnr 
COOHOCTHIO, eCJIH ITH (PpaKWMH MMeIOT OJMHAKOBbIN cocTaB HM CTpoeHue. 3as 
CHMOCTb Ke MexK]y yKa3aHHbIMH ABYMA BeJIMUHHaMH [WIA MMHepaJIbHbIX Top 
3OHTOB PasJIMYHbIX MpoPuseH MOUB MOXKET aTb MpelcTaBJeHHe O CTeMeHH CXC 
CTBa WIM pa3IM4YHA MpoMcxoxeHuA (reHe3uca) 9THX TMOUB. 

Moet onpeyeiMu coflepxKaHve uacruit <lp uw cCyMMy OOMeHHBIX KaJIbliy 
M MarHuA MW PuLposUTHYeCKOH KUCJOTHOCTH B 36 OOpasllax pa3sJIMUHbIX Tevet) 
yueCKHX TOPH30HTOB CeMH pa3pe30B nouB KamMHuHTpascKol oOO6u. 

M3 36 mouBeHHbIX pa3pe30B MbI pacCMaTPHBaeM TOIbKO 22, a OCTaJIbHbIe 
oOpasilos, cosepxKalluxX Oobioe KOUMYeCTBO OpfaHH4eCKHX BeLllecTB, OT! 
cKaeM. 

AnajutTnyeckue JaHHble 2a 22 o6pa3ilop mpuBelenbl B Ta6m. 1. 

Ppaduveckuit anamu3 m0Ka3au1, TO 3ABHCHMOCTb M@XKLY CYMMOl OOMCHHBIX Kj 
THOHOB KaJIbI[MA, MArHHA MW THAPOMUTHYeCKOH KHCJIOTHOCTH HM COJepxKaHueM, 
oOpasilax uacruil< 1 w wMeeT MpAMOJMHeHbI xapakrep. Ucnompsya ny 
o6paOorkKe 22 oOpa3llOB MeTO, HAMMCHbIUMX KBadpaTos, Mbl HallWIH ypaBHeH} 
COOTBeTCTBYIOMeH MpAMOM: y = — 0,40 + 0,675 x, rae y — cymma OOMeHHE 
KaTuoHos Ca, Mg u rufpomuruueckolt KHCJIOTHOCTH, x — cojepxaHue B 
pasile uacrui Meee | uy. | 

{3 cpaBHeHHA BbIYHCIeHHDIX BeMYHH (CyMMbI OOMeHHBIX Ca, Mg u rugy 
JIMTHYeCKOH KUCJOTHOCTH) C IKCMePHMeHTAaJIbHO HaliJleHHbIMH MbIl BUUM, 4 
B 8 u3 22 cryuaeB OHH pasMUatoTca HeOoulee uem Ha 5%, B 8 cayuanx oT) 
no 10% u B 4 cayuaax or 10 go 15%. Tomko B 2 cryuaax BBIUMCTeHHI 
M OMNbITHbIC JaHHble pasIMYaIOTCA Mexy coOol Oomee vem Ha 15%, 

Takum 00pa30M, BepOATHOCTh COBNaeHHA BHIUNCICHHbIX BEMUHH C 9KCI 
PHMeHTAaJIbHbIMH JaHHbIMA C OTKJIOHeHHeM He Boe 15% cocrapasner 914 
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Ta6Oununa 1 


Cojepkanne OOMeCHHBIX KaTHOHOB H uacTul, << 4 uw B MOUBax KauiMHuurpagcKon o6.1. 


B mr-skB Ha 100 Fr nouBbI OTKJOHEHHe BHIMHCI. 
Ne 06- CRSD Mts a cyMMa OOM. Petre a 
YacTull OOM. o6m. Bete Ca, Mg H TH]- 
ee dOnt Oo Cc Mo KUCOT- eee aa B MP-9KB 
3 £ OCT: hee Og B% 
OMbITH.| BbIa. 

4 Mae Ss AOROM AG: D9) WAS SY A ce) +0,3 +2,4 
2 AED ser |) le 3,0 Ne ay | alaye) +1,4 +9,7 
3 AAO Oaths ale agi AAS a eA Ono) +2,5 +14,2 
4 16,6 O44 | Ome MES DD On Ons —1,8 —14,3 
3) See OFA ORF AMG WD Weed —0,6 —4,7 
6 Aone OFS a eO 8,4 9,6 58 +0,3 +3,4 
i 14,0 Ox ae e) 8,95 9,9 9,4 —0,8 —8,1 
8 14,4 A Gall, M38) 2s) S50) 9,4 +0,8 +9,6 
g 14,4 AGP Ni. Oe SAG 8,6 9,3 +0,7 =, 
10 Wns Delt NN MOE 3,9 2 OFS +2,1 +29,2 
141 Palas EXO) ih 3! Da WE SO) I ARC +3,0 +27,3 
Ay GRO) vey | 2a 4,9 AVN O Me dence +0,8 +6,9 
le 14,6 Gel 4B DP 10,0 Os) —0,9 —o,0 
14 30,4 13,9 |) 353 DS 1005. 20,1 Ono nN nan 
NS Olina ESO) l| Blau 0,9 PN || PAD) i —1,4 16,3 
16 19,9 7 OuDes 3,1 1995) MB VOneAOj5U eHe440 
17 27,4 18) || eS Ars 18,1 | 18,4 0,0 0,0 
18 PALS Behe Ne? 8,8 A Ae —0,2 —1,4 
19 2350 NGS | ARE Abe al Nt | WB —2,9 14,0 
20 9,4 OS) || O54 One 0 6,0 =1,0 —14,3 
21 20,4 Glen) 2 al One DO) |) es ==, —10,7 
22 24.5. | 41.6 23 Be AeA 16,0.) —=1,0 | 25,8 


CopmajleHve BbIUHCJICHHBIX H OMbITHBIX JaHHbIX FOBOPHT 06 OLMHAKOBOM IIpo- 
UCXOXKJeCHHH MATePHHCKHX MOPO BCeX CeMH H3YUEHHIX Pa3pe30B, O CXOJCTBE 
YaCTHI, OOalawmux acOopOMNOHHOM WIM OOMeHHOH CHOCOOHOCTHIO, H 06 OfH- 
HaKOBOM pacmpeyleseHHH B HHX YacTHI, MO CTemeHH JMCMepcHocTH. 

Takum oOpa30mM, TeCHad 3aBHCHMOCTb Me@xKAY CYMMOM MOPVIOWeHHbIX OCHO- 
BaHH MW COMepxKaHueM B OOpa3sllax NOUB (OCOO6eHHO B MOANOUBeHHDIX OOpasilax) 


4acTHLL MeHee | p MO2KeT ABJIATbCA MeTOLOM JMarHo3sa Mpovcxo*KeHuA maTe- 
PHHCKHX MOpo mous. 


Tloetynusto 
6 XII 1957 


HWHMTHPOBAHHAA JIMTEPATYPA 
1K. K. Teqpo fu, Yuenue o normoTutTembHoli cnoco6uocTH mous, 1933. 4) 14.>B DP 10= 


p HH, Opranuueckoe semectso nouz, 1937. %M. M. Konounosa, IIpoOnema noupen- 
HOro ryMyca HM COBpeMeHHbIe 3aqauH ero usyyenna, 1951. 
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Jloxnaagn Axkagemun nayr CCCP 
1958. Tom 119, Ne 5 


IMAJEOHTOJOLH A! 


B. B. JAHHJIOBA u M. H. AJFIEKCEEB 


ONPENEJIEHHE OTHOCHTEJIbHOFO FEOJIOTHYECKOLO BO3SPACTA 
MCKONAEMbIX KOCTEM NO COJEP)KAHHIO B HHX ®TOPA 


(IIpedcmaeaeno axademukom A. A. Ipueopsesoim 29 XII 1957) 


Hacrosujad paOora ABJIAeTCA MpOMou2KeHHeM HCCJeAOBaHHH WCKOMAaeMbIX : 
KOCTel 2KHMBOTHbIX C LesIbIO OMpeeeHHA UX OTHOCHTeIbHOrO PreoorMyeckoro 
Bospacta MO cojlepxaHulo ropa (’). 

HspectHo, YTO COBPeMeHHas KOCTb MpelcTaBaeT COOOH B OCHOBHOM PuJpo-) 
KCHalaTHT, KOTOPbIMi. B HCKOMaeMOM COCTOAHHM MOCTeMeHHO peBpaulaeTcaA BO 
cbropanatutT. Kocru, Bce 6e3 HCKJIIOUeHHA, | 
cojlepxKaT (prop, HO KOHWeHTpallua ‘ero yBe-- 
JIMUMBaeTCH MpONOpUMOHaIbHO Yreomoruye- 
ckomy BpemeHH. Ilo cTreneHH HakomnseHus 
(propa B KOCTAX MOXKHO CYJMTb OO HX BOs | 
pacte (*,°). 

Jina onpeedeHux OTHOCHTeIbHOrO Treo: 
JOrHuecKoroO BOSpacTa HCKOMaeMbIX KocrTeli 
mo cofepxKaHuIo dropa B. B. Jlanusosoii | 
OblI paspaOoTaH MeTO, OCHOBaHHbIli Ha Jn- 
CTHIJIAWHH MW KOJIOPHMeTpHyeCKOM OMperese- 
HHH (propa. Pexomenyembiii (*) Wv1a AucTHIA- 
wuu mupu6op (puc. 1) ormuuaerca mpocroron 
KOHCTPpyKUHH, MCKOUaeT NoMayaHue B In- | 
CTHJIJIAT KaleJIb KHCJIOTHI, aTak»xKe OOecneun-- 
BaeT PaBHOMepHOe KHMeHHe HKUAKOCTH UW MOV- | 
Hoe BbifeleHHe (ropa B AMCTHIIAT. 

Puc. 1. TIpn6op gaa guctunaiaunu: Jia ompefetenua ropa HeoOxoumbl 
don RDG aa AHCTHIAANHH €MKO- cyeslyioulMe  peaKTHBBI: a) XJIOpHast KucJOTA | 
Tanein a geouGuerps: es cretaais (60%-5), 6) MByOKUCE ee, par SE H3- | 
Had mpoOKa co wandom, 4 —xo- Me€JIbYeHHad, B) (bropucTHii HaTpuu, XHMUYe- 
AOMAbHNK AMHOK 15cm, 5—na- CKH UHCTHIM, VT) a30THOKNCIIbIM WupKonuit 


a ee ek NC ea (0,184 r pacTBopsIoT B 25 MI JucTHWIMpo- 
rynaTop napa, Ris epyOua ae no. BaHHon BOJLbI) \) aulu3apHHcyJb(POHOBOKHC- | 
aun mapa Jb HatTpHi (0,037 r pacrBopsior B 25 ma. 

BOJ[bl). 


IlupKonausapHHOBbId HHAMKaTOp ToTOBUTCA B MepHOH KOGe Ha 100 ma 
CMelIMBaHHeM 2,5 MJI pacrBopa lr) c 2,5 ma pacrBopa J) u 5 MJ BOAbI; B NOyueH- 
Hy!O CMecb lpHOaBsator 50 ma 2 N pacrBopa cepHol KUCAOTHI, WOMMBAIOT 
IMCTHIWJIMPOBaHHOW BORON MO MeTKM M OCTaBIAIOT Ha 2 yaca, Mocie vero HHAU- 
KaTOp YToTOoB K _ ylloTpe6sleHut0. 

CranapTublt pacrBop dropucroro HaTpuxA MpHroraBsMBaercaA pacTBope- | 
Huem 0,2210 r dropucroro HaTpusA B AMCTHIIMpOBaHHO BOJe (1 ms pacrsopa | 
cofepsxkuT 1 mr tropa — pacrsop I). Sarem coorBercTBYIOMMM pa3BeeHHeM 
9TOrO pacTBoOpa NOysaior KOHMeHTpattuyw 0,01 mr propa B 1 Ma (pacrsop IJ). 
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Jn KONOPUMeTpHPOBaHUA POTOBAT UIKasy CTaHapTHbIX pacrBopos. B Mep- 
Hble KONOOUKH emkocTbiO 100 Ml npHuBator u3 MHKpoOOroperKH CTaHaprHpili 
_ pacrzop II dropuctoro narpua us pacueta 0,2 mr cbropa c HHTepBasamn 0,01 mr, 
AOBOMAT BOMOH AO MeTKH uM MpHOaBasntor 10 Ma wHAMKaTOpa. 

J(1t avauu3a KOCTb IpeLBapuTeIbHO BbICyMIMBaIoT Mpu 105° Zo MocrosHHoro 
| Beca HW MoC/e STOFO CxKUTaiwoT B Myesie mpu 600—650°. B Kou6y puc. 1 BHocaT 
HaBecKy 30bl 0,05—0,1 r; mpuaupator 25 Ma xopHo KuCHOTHI, OKOO 10 mr 
AByOKUCH KpemHna 100 Ma ucTHJWIMpOBaHHOl Bob. Cmecb B KouGe mepeme- 
IWHBaIOT CaObIM TOKOM BO3fyXa (HIM Mapa), NofaBaembIM BOOCTPYHbIM Haco- 
com. IIpu HarpeBaHun KovObI XUKOCTD HauMHaer KUNeT Mp 110°; drop mpu 
STOM OTTOHACTCA B BUJle KpeMHedropucrowosoposHon Kucmorb. Ilo Mepe ymMenb- 
IeHHA KOJIHYeECTBA KHAKOCTH B KONOe J TemNepaTypa NoBbunmaetca Jo 135°, 
HW JMCTHIIAWHIO 3akKaHYUBAIOT; KONOY OXJIaxKaiwoT, MpHOaBsAIOT K OCTaBIwelica 
*KUKOCTH AMCTHJIMPOBaHHY10 BOLY B OObemMe COOpaHHOrO AUCTHVIATA WM CHOBAa 
NPOHSBOAT AMCTHIIALMIO (ropa B HOBbIM MpHemHHK. Takum O6pa30m mouy- 
yaior BTOpOH H TperTHH MuCTHVIAT. 

B Aucruiisare Prop onpekemA1OT KOMOPUMeTPHYeCKH C WMPKOHAIU3apHHOBbIM 
MHMKaTopom. KomopumerpHueckoe onpeleseHue dbropa ocHOBaHO Ha OGecuBe- 
4YHBaHHM WHPKOHAaJIM3apHHOBOrO HHAMKaTOpa (prop-HoHOM. Okpacka HHAMKaTOpa 
M€HAeTCA, B 3ABMCHMOCTH OT COfepKaHHA PTOPA, OT pOSOBOTO MO *KeITO-3eeHOrO 
usera. la ompeyenenua cbropa 6epyt 10 ma uHAuKatopa uv 100 ma uccnexyemoro 
pacTBopa, CMeLIMBaIOT HM OCTAaBJIAIOT Ha 4 Yaca (TAK KaK OKpaCKa pa3BuBaeTcs 
MeJWI€CHHO), MocyIe YerO pacTBOpbI KONOpHMerpupyror. AHanoruuHbIM cnoco6om 
POTOBAT IlKaJly CTaHapTHbIX paCTBOPOB. 

KojOpHMeTpHpoBaHve MpOv3BOLAT CPpaBHeHHeM HCMbITYeMbIX PaCTBOPOB CoO 
WKaJIOH CTaHJapTHbIX PaCTBOPOB B OCOObIX CTeKJIAHHbIX WHIMHApax, mpocmar- 
PHBasA pacTBOpbI CBepXy BHH3 Ha GOenom (poue. 

IlpuMeHeHve doTroKosopuMeTpa He AaeT HaexKHbIX pesyabTatos I]. 

UyBcTBuTesbHocTb Meroza 10 y B 100 ma pacrBopa I. 

B WCKOMaeMbIX KOCTAX OMpefledAICA Poctop, HO COfep2xKaHue ero M0 cpas- 
HeHHIO C (@TOPOM MeHAeTCA He3SHAYHTeIbHO. 

IIpu pacuere reomorMyuecKoro Bospacta KOcTeH OepyT oOTHOWeHHe ropa 


K (drTopanaTuTy KOCcTH mo dopmyue Pi0,] x 0,080 » Pe! [F] — HaliqenHoe 


coflepxKaHve ropa B KocTH B MpoleHtax; [P,O;,] — cofepxaHue docdopa 
B KOCTH B Hpotentax; 0,0892 — kosddbulnent, KOTOPHIM BHIBOAAT U3 POpMyVIbI 
alaTura. 

Jia omupeweseHud coflepxaHua (ropa UCHOb30BaIHCb, B YaCTHOCTH, KOCTH 
IIH CTOICHOBBIX MJICKOMMTAIONIMX, COOpaHHble B GaccelHe p. Busioa (°). 

Tlomyyenuble pesyabratel (rab. 1) MoxHO pa3yeHTb Ha Ape rpynmpl. Tlep- 
Baad rpymnauudp or 0,03 400,15 xapaxrepHa JIA KOCTHbIX OcTaTKoB, IIpuy poven- 
HbIX K MOJIOJbIM Je@JIOBHaJIbHbIM OTJIOMKeCHHAM, MOKPOBHOM CYyIJIMHMCTO-cynec- 
yaHOH TOME HU K aJIJIKOBHIO HH8KHX Teppac. 

Tlouru Bce KOCTH 2TO Tpynnbl NpuhaexatT NpecTaBUTeJIAM BepXHeNaseo- 
JIMTHYeCKOrO KomMleKca (bayHbl. Uckmouyennem aBaaetca Bison priscus aff. 
longicornis, COoTBeTCcTBy!IONIMH xa3apcKoMy (ayHMcTHueCKOMy KOMIJIeKCy 
Bp Eppomeiicxoii uacru CCCP *. 

Bropas rpymna wudp or 0,21 go 0,26 coorBercrByeT KOCTHBIM OCTaTKaM, 
IIPOHCXOMALIUM W3 BbICOKUX Teppac p. Bums. Kocru npwHasexkarT mpeycTaBu- 
TeJIAM HMXKHeMeHCTOWeHOBOM cayHbl. 

Takum o6pa30m, cofepxanue ropa B KOCTAX YETBEPTHYHbIX MJICKOIMTAIO- 
ILMX YBeJIMYMBAeTCA OT CPaBHUTe/IbHO MOMOLON, BepXHelaleomUTHYeCKOH PayHbl 
K O6oJlee [peBHeli HM2KHeUeTBePTHUHOH. 


* Ocrarxu Bison priscus aff. longicornis, HatiqeHHbie B OTMOKeHHAX HUSKHX Teppac Busioa 
COBMeCTHO C BepXHeMaeomUTHYeCKOH (bayHou,B AKYyTHH,N0-BHAMMOMY, HMeWT HECKOMbKO MHOC 
cTpaTurpaduyeckoe 3HayeHue, vem B Eppone, 
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Waourwmiraend 


Gone Orn. 
a ~ | @topa 
N 06- Bos- |CoAeP 2KaHHe |K PTOp- 
Haumenopanue MectToHaxoxwk 2eHHe »KaHHe anaTH- TIpHMeyanne 
pasa pact F. 9 P,O,, = 
? /O a} y 
70 KOCTH 
7D4 Rhinoceros anti- P. Bumot. Tpaspiii 3 Mep3JIOTbI. 
quitatis 6eper y noc. Bepxue- OdoraujenHe dtTo- 
(6epuoBaaA KOcTb) | BusiolcKa, H3 CyraHH- pOM, OUCBHAHO, He 
Kos II tTeppacbi Q2-s 0,44 37,29 0,03 | mponcxogusno.Kouan. 
Tly6poso, 1954 r. 
750—138] Bison priscus di- P, Bumoh y noc, 
minutus Bepxue-Bustolicka. Be- 
(O60MOK Yeperia) | YeEBHHK MO OOpbIBOM 
Il reppacsr Q; OFZTMe eso nOd 0,08 
750—121| Bison priscus aff. P. Busok. Mpaspii 
longicornis (uyepen) | 6eper B 23 KM HH KE 
lipHcTaHu JIOHKOJIOX. 
Tlon o6ppipom [ reppacht | Qe_3 0,20 | 38,48 0,06 
154 Elcephas primige- P. Busoti. papi 
nius Geper B 23 KM HHKE 
(HWOKHAA YeNIOCTb) | NpHcTaHH JIOHKOJIOX. 
M3 rau, nofcrusiaio- 
wx neckH I Teppacbl}] Qos, 0,30 | 34,23 0,10 
114 Bos sp. P. Bumok. Beyepuuk 
(6epuoBad KocTb) | NOX oOppisom III reppa- 
cbt y ycTba p. WUany- 
ipenu. BepostHo, u3 
emuOBHasbHOrO uexsa| Q, 0,37 35,05 (NG) 
928 Elephas sp. P. XanHbaA B 5 KM K Kosmexuua Aspo- | 
(o6s0MoK 3y6a) | c.-3. OT ycrba p. Bypy- reonoruueckoht 
yceTaax Ha a6c. BBIC. akenemuunH Ne 3, 
272M. W3 imyphba c 1954 r. 
ray6. 0,8 M Qo_s 0,48 | 41,44 0,13 
220 Elephas sp. P. Busmol., Jlepniit 6e- 
(pe6po) per B 13 KM HHKe ycTba 
p. Ye6prap. M3 noKpos- 
HbIX CyPJIHHKOB Qs; 0,46 | 33,59 (Balls 
222 Elephas wiisti P. Busolt. Jlesniii Ge- 
(3y6) per B 4m Bpiiuer. Bu- 
smrolicka. M3 oTsoxKeHHH 
IV reppacbl Qi-2 0,7 36,98 0,24 
519 Equus cf. mosba-| P. Busmoit. Jlesntit 6e- 
chensis per sB 30 KM Bplle 
r. Busmolicka. B ocpinu 
nmeckoB IV tTeppacbl Qi-2 0,69 | 37,97 0,21 
452 Equus cf. mosba-| P. Busmoi. Jlesniit 6e- 
chensis per B 4KM Kory OT 
noc. Xomyctaax. B ochi- 
mH Ha oOOHaxeHHH IV 
Teppacbl Qi-2 0,8 37,96 0,23 
184 Rhinoceros mer- P. Busto. Jleppii 6e- 
cki per 61H3 ycTba p. Thla- 
JIbIUHMbI. B  ocbinH ra- 
neuHHkoB IV tTeppacbr| Qy_2 85 36,29 0,26 
253 Elephas meridio- P. Busmot Q, 1,94 | 39,64 0,26 


BecbMa BaXKHbIM ABJIAeTCH BbIACHeHHE YCJIOBHH , B KOTOPbIX IIPOHCXOJUJIO 


nalis 


oOoralleHHe KOCTHOrO BellecTBa (propoM. OueBuyHO, CyulecTByeT O4e€Hb MHOrO | 
OOCTOATEIbCTB, BJIMAIOULHX Ha HakonsieHue dbropa. K HuM Mpexjle BCero OTHO- | 
CATCA HaJIMYHe Mep3JIOTHI, JIMTONOrO-Merporpaduyecku COcTaB BMeLLalOUHXx 
MOpOA, KJIMMaTHYeCKHe YCIOBHA, OT KOTOPbIX 3aBHCHT MUHepalu3alluA PpyHTo- 
BbIX BO, CTpOeHHe H COCTaB KOCTH HT. JL. 

MuorouleTHAA Mep310Ta pe3KO YMeHbIlaeT, a YACTO HM BOBCe HCKJIIOUaeT HaKON- 
Jledve (propa B Kocrax. [Ipomeccbl MuHepasiu3allMH B Mep3JIOM MeJIKO3eMe HJLyT 
ocoOeHHO MJIOXO. OTO BHAHO Ha lipHMepe aHasu3a KocTH Rhinoceros antiquitatis 
(oOpasen Ne 754), usBmeyeHHO H3 Mep3uioro cyrauuKka I] HaymoimeHHot Teppacnl 
p. Bumos. B stom oOpasiie oTrHomleHHe (propa kK ctbropamarury KocTu paBHo 0,03 
M O¥eCHb OM3KO K pe3yJIbTaTaM ONpefeteHuA ropa B KOCTAX COBPeMeHHbIX 
2KHBOTHBIX. 

Ha ocHOBaHHH 3TOFO aHaH3a MOXKHO CelaTb BbIBOJ, YTO KocTb Rhinoceros 
antiquitatis HaxoqMlacb B Mep3s0Te CO BpeMeHH FuOeH 2KUBOTHOLO. 

CulelyeT OTMeTHTb, UTO KOCTH, Morpe6eHHble B TpyOGo3epHUCTHIX OcayKax — 
mecKax H ravieqHukaxX — MPM HaIMYHH Mep3JIOTbI XAPAKTePH3YIOTCA HECKOMbKO 


OoJlee BbICOKMM CoJepxKaHHem ropa (o6pasup NeNe 1, 111, 928). 
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if MHorga KocTHbiii MaTepwasl CyrIMHKOB, CKOBaHHBIX Mep3sOLoll, TaKxKe HMeeT 
“{MOBbIMeHHOe CosepxaHue ropa (OOpasubi NeNe 220, 151, 750—138). Sto o6n- 
ACHACTCA, BEPOATHO, TeM, UTO OCaOK NOLBepraJica NepHoOLMyecKOMy OTTAHBaHHi0, 
BO BpeM# KOTOPOrO Oba BOSMOXHAa MUHepalHsanuA. [lokasarenu colep2xaHua 
(ropa B KOCTAX XKHBOTHBIX, XapaKTePHbIX JIA OTMOXRKEeHHM BTOPOH MONOBHHBI 
“{NeTBepTHYHOTO MepHowa, B OacceiHe p. Busiox He mpespumatior 0,15. 

“| CopepiieHHo HHble pesy/bTaTbl OMpeseeHuA NOMyUMAMCh MpH aHaugax 
‘=| KOCTEH *KMBOTHBIX (OOpasiipl NoNe 222, 519, 452, 184), npoucxoxamnx u3 oT0xe- 
|HHH HuKHerO ITvlelcrolena. 

OrnouieHue (ropa kK PropanarutTy KOCTM AIA STOFO MaTepvasa CocTaBAeT 
Oonee 0,2 u mMocreneHHO yBeJIHUMBaeTCA OT CpaBHUTebHO MOMOZoro Elephas 
wiisti (0,21) Kk 6omee ApeBHemy Elephas meridionalis (0,26). 

OTH HHeKCbI Jator OCHOBaHHe MpeMosarath, YTO B TeYeHHe YeTBeEpTHUHOTO 
MlepHoa, OVEBUAHO, B HH3aX MleHCTOMWeHa CYINeCTBOBAJIM YCIOBUA, Olaronpuat- 
CTBOBAaBIUHe OOOralleHHiO KOCTHOFO BeulecTBa (propom. 

CpaBHeHve MOJYUeHHbIX pe3YJIbTaTOB C pesyJIbTaTaMM OMpesemenua ropa 
-B KOCTAX YeTBEPTHYHBIX XKHBOTHHIX H3 Apyrux pakhonosp CCCP mpeycraBaser 
CYUIeCTBeHHYIO TpyAHOCTb, TaK KaK HakoMeHve (ropa B KOCTHOM MaTepHauie 
-B pasHbIX (PH3HKO-reorpaduyeckHX OGacTAX MpoTeKaer C pa3JIHYHOM HHTCHCHB- 

HocTbio. Tak, HallpHMep, colepxKaHve dropa B Koctax Elephas primigenius 
vu Rhinoceros sp. u3-m02 Hosropog-Cepepckoro (+) paBHo coorBercTBeHHO 
0,20 u 0,21. B Oacceline Busioa 9TH Wudppbl XapakTepHbI JIA KOCTHBIX OCTATKOB 
NpecTaBuTesieH ApeBHeH UeTBepTHYHOM dayHbl. 

Jipe koctu Elephas primigenius c p. Kamp! umeror OTHOMIeHHe (ropa Kk (prop- 
anatTuty Koctu 0,20 u1 0,21. B o6m0mxKe uemtocru Elephas trogontherii m3 necua- 
HOrO Kapbepa y noc. Jlo6uax (MockoscKaa O61.) OTHOIMeHHe PTop/propanaTur 
coctaBseT 0,18. Takum o6pa30M, BO3HHKaeT OMpesedeHHOe MpoTHBopeuHe: 
MaMOHT c Kambl oKasbiBaeTca ApeBuee, Ye Elephas trogontherii us Tloqmockosba. 
Moxuo 6p110 ObI MpHBeCTH elle IPHMepb! CPaBHEHHA M3 APyruX paHoHoOB, HO Bce 
| OHH YKasbIBaloT Ha HEOOXOLMMOCT PaspaOOTKH PerHOHAbHbIX, ITAOHHBIX CXEM 
| ompeylemeHusa Bo3pacta Mo *ropy WIA pa3sJIMYHbIX NaleoreorpaduyeckHx MpOBHH- 

) wun. 

Ilpou3BelleHHoe onpeseseHve OTHOCHTeIbHOrO BO3pacTa KOCTeH UeTBePTH4- 
| HBIX 2KMBOTHBIX JaeT OCHOBaHHe CUHTATh, YTO PTOPHAHDIM MeTON HapsAy ¢ Apy- 
' rumu (reomopdosornyeckui, MaseOHTOJOrM4eCKHH UT. Jl.) MeTOLaMHM MOXKeT MIpH- 

MeHATbCA JIA Wesel cTpaTurpaduu YeTBepTHYHbIX OTJIO*KeHHN. 


VMuctutyT reomorHu pyHbIX MeCTOpOxK]eHHH, Tloctynuso 
neTporpaduu, MMHepasiorMu WH TreoXHMHH 13 XII 1957 
Akayemuu Hayk CCCP 
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Jloxnann Akaylemun Hayk CCCP 
1958, Tom 119, Ne 5 


CHCTOMOPH. 


P. Fr. WAHEB u A. JI. WIABAJAL 


KAYUECTBEHHbIE H3MEHEHHA PHBOHYK JIEOMPOTENOB 
NPH MNOBPEXKJEHHH WH PETEHEPALMH ®HBPOBJIACTOB HU 
INHMTEJIUA KOKU 


(I]pedcmaeaeno axademuxom H. H. Wl maaveaysexom 30 I 1958) 


CoppemMeHHad WHTOXHMHA HCMOIb3yeT AHA HYKJIECOMpOTeHAOB AIA Xapak-) 
TePHCTHKH OuOOrMyecKOH peakTHBHOCTH KueTOK (* *). OqHakO B OObUIMHCTBE: 
clyuaeB yuer OCYILeCTBIAeTCH OMHOCTOPOHHe, Ha OCHOBe OMHHX KOJIMUCCTBeH- 
HbIX T[OKasaTeJleH — pacXOlOBaHHA HIM YyBeJIMYeHHA PHOOHYKMeonpoTenos: 
(PHM) ua fesoxcupuOonykaeonporenyos (HIT) (3, *, °). Takaa omenKa} 
MIpHrolHa JIMIb LWIA CpaBHeHHA KpalHHUX CHTYALMH, T. e. VIA CONOCTaBJIeHHA 
HCXOMHOFO YpOBHA KHOPMb HW Pe3YJIbTATOB JWIMTeJIbHbIX peBpauleHHi, MPUBO- 
JIAWMX B KOHILe KOHILOB K CYI[eCTBEHHbIM KOJIMYCCTBCHHbIM H3MCHEHHAM KOMIIO- 
HeHTOB KJleToK. B Hallux MpelbIyuux paOorax Obwio NOKa3aHO, 4TO PYHKMHO- 
HaJIbHble (pa3OBble COCTOAHHA KJIETOK OTUYETJIHBee BbIABJIAIOTCA KAadeCTBeHHbIMY 
oco6eHHoctamu PHII u JLHII, cymecrso Koroppix nosBouser rlyO2%Ke NOHATS 
MHaMUKY BHYTPHKJeTOUHON NepecTpOHKU, YeM NPHBbIMHbIe NPH3HAKH yBeJIMYe- 
HHA WIM YMeHbINeHHA BemlectBa (°,°). 

Haute ucclelopaHve HMewJIO WeIbIO OOHAPpyxXeHHe H3MeHeEHuM WATOMIAa3Ma- 
Tuyeckux PHII B duOpoOsactrax HW SNMTeIMaJIbHbIX KJIeTKaX KOXKU MPH MeXaHu- 
yecKOH TpaBMe H NocJeLylouleh pereHepallun TKaHel. Ducroxumuueckue NOKa3a- 
Tes JudpepeHUHaIbHOH PeaKTHBHOCTH KJIeTOK B 9THX CJYYaAX H3BECTHHI JMU } 
B CaMBIX OOWHX YepTax. B HalIMX ONbITAaX YCTaHOBJIeHO, UTO Mp NOBpexKeHUy | 
U TIP pereHepaluu Oa3s0PusIuA WHTOMMASMbI UCCIeEAYeMBIX KJIETOK MOBbILMAeTCA, | 
YTO COOTBETCTBYeT HMCIONIMMCA B JIMTepatype HaOsoyeHusm (1,"). Ho ycumenue 
Oas0PUJIMH ABJIAeCTCH KOMIVJICEKCHBIM ITpOWeccoM, KOTOPbI B OMHUX cmyuanx: 
BbipavkaeT KavecTBeHHble H3MeHeHHA PHII, a B Apyrux — yBemuyeHHe KOJN- 
yectBa PHIT. O6menpunataa MeToqMKa OKpallIMBaHHA MeTHJIOBbIM 3eJICHbIM Hi 
MHpOHHHOM 10 YHHa — Ilannenraimy (B Tom uncle, B MOLuduKanNAX KypnuKa, 
Tadra u Ap.) He MosBOuIAeT pasrpaHH4uTb pasmuuHbIe cocroaHua PHII; uureu- 
CHBHOCTb OKPallMBaHHA HeJIb3A PaCIlCHHBaTb OJHO3HAYHO Kak CJlecTBHe yBe- 
JMueHHA KOMMYecTBa PHIT (nm JLHII). Caa3pianue ocHoBHbIX KpacuTeJel o6yc- 
JIOBJIMBaeTCA HasM4HeM CBOOOMHbIX ChocopHOKUCIbIX TpyMl B HYyKJeonpoteu- 
Wax (a B OODIUHbIX OemKax — KapOOKCHJIbHBIX Tpynn), KOMYeCTBO KOTOPBIX 
3aBUCHT He TOJIbKO OT BasIOBOrO CosxepxaHHA PHIT u HI], wo u or crenenn ux 
NOJIMMepu3alluu M KOMIMVIeKCHPOBaHHA C ApyrMMu OeKamnu (WIM OpraHMuecKuMh 
M HeOpraHvuecKHMH KaTMOHaMh). 

Tlostomy OblvIO BaxKHO HCMONb3OBaTb He TOJbKO KOJIMUeCTBEHHbIe MOKasaTeJH 
(kak OOuMH ypoBeHb Oa30cusun), HO HM KavecTBeHHbie (HallpHMep, cTeMeHb 
MuccolMalnu (boccarHblx rpym), KOTOpble XapakTepH30BasIu Obl OCOGeHHOCTH H 
pasumina PHIT. BastomorHomenun ocoOnili HHTepec MpeACTaBsJIAeT MpeIOM*KeHH bili 
omHuM u3 Hac ([aOanamiem) mero Auddbepenttuanbuoro BbInBeHua PHTI or- 
AeIbHBIX KJICTOUHBIX CTPYKTYP MyTeM OKpallMBaHHA Cpe30B Mpu pas/IMuHOM 
pH(*), koropbtit aeT BO3MOXAKHOCTH He TOMbKO OMNpefeUTb, B KAKHX KOHKPeTHBIX 
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MUKPOCTpykTypaxX KeTKH JJOKaNM30BaHa PHK, Ho uw OHOBpeMeHHO BCKDPbITb 
busuko-xumuyeckne pasmnuua PHM. 

Onpirbl Obl MpoBeseHbI Ha OebIX Kpbicax. Ha cnune *XHBOTHBIX BbIPesaJICA 
yuacToK KOxM (AMaMerpoM OKOIO 5 mm). PaHa BMecre c oKpyxKaloulell Koxei 
(ukcupoBasach Ha 3—5 Jeb perenepalun (puKcaropom Ila6aqama (ankoroup 
/96° 100 r, a30THOKucaa Menb 1,8 r, a30THOKUCHBIi KaubuLutt 0,9 r; mepex 
-ynorpeOJleHvem 1oOaBusior cbopmManun 40% 10 r). B stor cpox yxe umeerca 
| MOJOad PpaHyJAWHOHHAad TKaHb HW XOPOMWO BbIparkKeHna pereHepalluaA SIH epMuca. 
_ Tlapaduvospie cpesbi okpammpaiucb 0 Meroxy Ma6anama (*) B Gycbepubix pac- 
| TBOPaX MeTHJIeHOBOH cuHeH. IIpuMensamuCcb alleraTHble mM WuTpaTHble Oydeppl 

met 2.2: 3,0: 3,5:°3,0; 4,0: 4,3: 4,6: 4.9 u 5,5. 

B OJHOM HM TOM 2Ke Cpese MbI HMCJIM BOSMOXKHOCTh CPaBHUBaTb KJIeTKN, Ha- 
XOWAMIMeCA B TPeX PasJIMYHbIX COCTOAHUAX: 1) HOPMaJIbHbie KJeTKH 3THepMuca 
M PuOpoOMacros KOxH; 2) KeTKH pereHepUpylollero su AepMuca u (bub pob.racTbI 
TpaHyJIAWMOHHOM TKaHH 3) PuOpoGMacTHI MU KeTKH INMAepMuca, MexaHuyecKH 
NlOBpexKJeHHble IPH HaHeCeHHH PaHbl; TPAaBMUPOBAaHHble (PuOpoOsacrhl U KNeTKU 
SMMepMHCa HaXOJATCA B OOJIbUIOM KOJIMUeCTBeE B CaMOM MOBePpXHOCTHOM cyl0e 
TpaHyJAWHOHHOH TKaHH, OOpa3syxA “YaCTb PaHeBOH KOPKH. 

IIpu conocraBleHHH MpenapaToB, OKpallieHHbIX B PpaCTBOPaX C pa3JIMUHDIM 
pH (or 2,2 no 5,5), ormeyaerea clekyiomaa OOnlad 3aKOHOMepHOCTh Jia BCex 
KJIeTOK: IIpH HH3KOM PH kKerKH MOUTH He COp6upyHOT KpaCHTeb, BUAHO JIMUIb 
| 4yYTb 3aMeTHOe Judpy3Hoe oKpawuBanue. IIpu noppuuexuu pH (npn BnomHe 
| ollpeeleHHOM ero 3HaveHHH) HaUMHaeTCA ACHOe, a 3aTeM H Pe3KOe OKPaLUNBaHHe 
KJICETOUHbIX PpanyJ1, KOTOpble, 10 ZaHHbiM [aOafaiia, COOTBeTCTBYIOT PHOOHYK- 
JICOMPOTeEHIHOMY OCTOBY KJIe€TOUHBIX MMTOXOHApHl. TemMHooxkpallleHHble MUTO- 
XOHJ PHU XOPOLIO BU AMMBI JIMUIb BOrpaHHyeHHOM HHTepBavie pH, Tak Kak pH Jasb- 
HeHiveM MOBbIMeHHH PH HaOuofaeTcA ycuueHue Auddy3Horo 3aKkpalliMuBaHHua 
BCeH WHTOMIAa3MbI. PasHulla MexKLY HOPMAJIbHbIMH, pereHEPHPYIOULMMH UM MOBpex- 
J@HHBIMH KJleTKaMM MoOpdoOrHMuecKH MpOABJAeTCA B H3MeCHEHHH pa3MepoB 
MUTOXOHpui. B moppexKJe@HHbIX KJleTKaX TpaHyJIbl KpyNHee, ¥YTO ABIAeTCSH, 
M10-BUJ.MMOMY, Pe3YJbTaTOM CJIMAHHA OTIeIbHbIX OONee MeJIKHX 3epeH, TAK Kak 
o6ulee HX KONMUeCTBO yMeHbilaeTca. OTesIbHble KPyNHble MHTOXOH]PHH MOXKHO 
OOHapyxXuTb uU B PuOpoGmacTax TpaHyJIAWHOHHOM TKaHH. B HOpMaJIbHOM 9mH- 
JlepMuce MH B HOPMAJIbHBIX (buOpoG6slacTax OOHAapy2XHBaIOTCA TOJIbKO MeJIKHe 
rpaHyJIbl, KOTOPble OKPallIMBaOTCH HECKOJIbKO cyladee. 

OcHOBHbIe OTJIHUNA, OJHaKO, BbIPaKaloTCA pa3JIMUHbIMH 3HayeHuAMH pH 
Cpellbl, pH KOTOPbIX OKPallIMBaloTCH KaK MUTOXOHAPHH, Tak HM IWMTOMNIAasma 
HOPMAJIbHbIX, PereHePMPyIOULMX WM MOBpPeKAeCHHbIX KeTOK (puc. 1). 

HopMaabuble duOpo6sacrh akTuyecKH He BbIABIIAIOTCA LO pH 3,8— 
3AMeTHO JIM C1a60e Audty3Hoe OKpamiMBaHue BceH WHToNasmbBI. IIpu pH 4,0 
BO MHOrux (buOpoOacrax CTaHOBATCA 3aMeTHbIMM pany. Tlospmmenne pH 
no 4,3 mpuBo_UuT K OTUeTAMBOMY OKpallMBaHMtIo MuTOXOHApHH. Tipu pH 4,6 mu- 
| TOXOHJIPHH Pe3KO BbIJeAIOTCA Ha OeMHOM cove WuToMNasmbl. JlambHelitee No- 
BbllleHHe pH jo 4,9 cpasaHo c peskou Wuddy3Hou 3akpacKOM BCeM IMTONNA3MbI, 
oco6eHHO HHTeHCHBHOM mpu pH 5,5. 

Perenepupywmue nOpo6sacrhl He oKpawuBaoTca mpu pH 2,2 
u 2,8. IIpu pH 3,0 moxuno B HeKOTOpbIX KJleTKaX BUeTbh ACHO OKpallieHHble e\H- 
HMUHbIe JOBObHO KpyMHble 3epHa. Pe3skoe OKpallMBaHHe MHTOXOHAPHH HauH- 
Haetca cpasy mpu pH 3,5. pu pH 4,0 nauunaerca quppy3sHoe npokpaWiuBanne 
BCeli IHTOMIa3MbI, KoTOpoe ycusmuBaetca pu pH 4,3 u Bore. 

B noppexkeHHBIxX (buOpoOmacTax, Kak NpaBuso, mpu pH 2,2 yxe oKpalenbl 
OTIeIbHble KpyMHble 3epHa. Peskoe BHIABJICHHe PpaHyJI HaunHaeTcaA MPH pH 3,0, 
a mpu pH 3,5 posuuKkaer yxKe HHTeHCUBHOe Audy3sHoe OKpaliMBaHHe BCeH IM- 
TOMJIA3MBI. 

Ananu3 9TUX JaHHBIX MO3BOsAeT 3aKMIOUNTb, YTO 3akucneHHe PHI] B muto- 
XOHIpuax No pH 2,2 Beyer 3a cool HeoOpaTuMble NoBpexMeHUA STUX cbepMeHT- 
HbIX I€HTPOB KuIeTKH, TaK Kak pH cBoOosHOH puOoHyKJIeHHOBOM KUCJOTI paBeH 
(um Onus0K) 2,0 (8). CneqoBaTebHO, OKpacKa rpaHyJI Npu STOM 3HayeHHH pH 
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| 
| 
CBUJeTe/IbCTBYeT O 3HAYHTeIbHOM pacnayle Kommsekca PHK u Oekos. Tloppexk-) 
IeHHA MHTOXOHApHit HEN3OEXKHO BUeKYT 3a COOOK JereHepalHio KJIeTOK, HeHCTBH- 
T@JIbHO MPOHCXOAAMLYIO B pasIMUHble CpoKH. TakHM OOpa30M, HCMOJIbSyeMble? 
HaMH MHAuKaTopbl (bu3HKO-xuMuyecKoro cocrosuua PHI] orserauBo Xapak-) 
TePH3YIOT Mpededbl PUSHOMOTMYeCKHX, OOPAaTHMBIX (CBHI H30-TOUKH Lo pH 3,2— 
3,0) uw marouorMuecKHX, JereHepaTHBHbIX (cABur Jo pH 2,2—2,0) npeppameHun; | 
OHH ABJIAIOTCA MPOrHOCTHYeCKHM IIPH3HakKOM OyfyuleH CyAbObI KJeTOK. 

Jia smujepmuca HaGrosaerca TaKAA Ke 3AKOHOMEPHOCTh, TOIbKO BeJIMUHHBI| 
pH, mpm koropbix HauWHaeTcA OKpallMBaHHe JWIA BCeX KJIeTOK — HOPMA@JIbHBIX, | 
pereHePHPYIONLHX H MOBpexKAeHHbIX,— CMeILeHbI K OOJlee KMCJIbIM 3HAYCHHSIM, 


J J 


SS) 
N 


(Ycr. e0.) 


~ 
ae 


HumencuGnocmb 
Humencubnocme 
(ycu. eo.) 


hc Serena 


Puc. 2. Kpupple HHTeHCHBHOCTH copOluH KpacunTeseli (pHOpobmactamu (A) 
H SMMTeUMaJIbHBIMH KIeTKaMH (5) KowKH. A@— HOpMa, O  perenepallus, 
6 — noppexqeHue 


| 
yueM JIA CbuOpobsacroB. Ecum caOyio creleHb CopOWnn KpacHTeJIA YCJIOBHO) 
IIPHHATb 3a 1, Xopoury1o— 3a 2 HM HHTEHCHBHYO — 3a 3, TO Mpollecc OKpaluHBaHHs | 
MHTOXOHAPHH MOXKHO TpadwyeckH TipelcTaBUTb B CwleLylouleM Buse (puc. 2) 
Kak 9To cilelyer 43 Teopun (cM. (°)), 3ABHCHMOCTb OKpalliMBaHHA OT pt 
MOET ObITb Ipes{cTraBseHa S-oOpasHoH KpuBoH. IlpH nocroAHHOH KOHWeHTpalluM 
KpacKH M HOHOB Oydepa pH Toukn nNeperuOa KpHBOH 3aBMCAT OT CTeneHy 
JMCCOMMallM Ppyn, CBASbIBAIONLMX KpacuTevb (1°). CmMenleHve 3TOH TOUKH, CJle-} 
JOBATeJIbHO, FTOBOPUT OO H3MeHeEHHH (PH3HKO-XHMHYeCKHX cBohcTB PHI. Tlanuie} 
HACTOSAMLHX OMbITOB CBUeETeJIbCTBYIOT, KaK 3TO XOPOLIO BUAHO Ha rpadpukKe, 0 TOM. | 
uTO XapaKTepHac JIA KOMUeCTBA CBOOOAHEIX, LHCCOUMHPOBaHHbIx cbocdaTHbIx 
rpymm PHIT rouxa neperu6a 3aBucuT Kak OT BUa TKaHH, Tak u OT ee (PUSHOWO-- 
ruyeckoro HJIH MaTouOrMyeckoro COCTOAHHA. 


Cpefunve 3Hauenus pH nyseBoH TOuKH KpHBOH OKpalwiMBanua PHI] mutoxonyzpuit 


Hopma Perenepauua IloppexmexHue 
Srujepmuc Dad) 3,0 2,0 
Dn6pobnacthl 4,3 oo ies 


CusibHoOe CMeleHHe TOUKH NepervOa Mp NOoBpexeHuN TOBOpUT OO yBeuIN- | 
yeHHH AuccolMatun docdarupix rpynm PHK, uro Koppesmpyer c HalMMu Ipex- 
HHMH JaHHbIMH OO OCcBOOOAKeHHK STHX Ppynn npH noppexyenuu. Anasmoruunoe, 
XOTH KOJIMYeCTBEHHO MEeHbIee CMeleHHe STOH TOUKH Mpoucxoqur u mpu 
pereHepalun. 

CueyeT OTMeTHTb, TO HapsAy C OTYETIMBbIM BbIABIeHHeM TIO MeTOLy 
A. JI. Wa6ayama u3mMenenuit (pusuko-xXumuyeckux cBolicrB PHI] B mwaromma3me n 
ee OpraHoOuax, MbI KOHCTATHPOBaJIH B HalllMX MpenapaTaxX UCKJIOUNTeJIbHO YeTKOe 
oOHapyxKeHue Mpodasbl Aep; Kak MSBeCTHO, paHHAA Mpodasa HederKoO onpe- 
JeJAteTCA 10 OLHMM MOpdoulorMyecKHM MpH3sHakam; yuer pH cpefbl okpammBanns, 
CABHI ONTHMAJIbHbIX YCJIOBHA BbIABJICHHA XPOMATHHOBbIX CTPyKTYp Apa B KUC- 
JlylO CTOPOHY HW KOHTpacTHoe BbIABJeHHe COpMUPyroUleHcCA HUTH MO3sBOUININ 
HaM YCTaAHOBUTb Fopa3 jo OoJIbUee KOJMYECTBO BCTYMAIOULUX B MHTO3 KJIeTOK, 4eM 
9TO ObWIO BHAHO Ha CpesaX, OKPAaUIeHHbIX pasMYHbIMM ApyrumMu mMeroylamu. SAp- 
Kad OKPaCKa XPOMATHHOBDIX HUTe B Ipodase OOycOBMeHa, OYeBUAHO, Mporpec- 
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Hopma 


EROS 
ae 
a 


Puc. 1. OkpauinBaHHe MHT 


Pezenepayusn TToepescdenue 


OXOHApHH HW WATO 
pH pactsBopos. 


LTS 


naa3Mbl PHOpoOMacToR MPH PasvIH4HbIX 3HaYeHHAX 
Ypeauyenne B 1300 pas 


ff 


I} 
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CHPy!OulMM BbicBOOoKyeHHemM JLHK us cpasu c rucroHaMu, aHasloru4yHo nap- 
WMasIbHOMy oTiuenteHu1o PHK or Oekos, omucaHHoMy BBIILe. 

_ Comocrapiasa Hau mpemaparbl CO cpesamMu TeX 2Ke OOEKTOB, OKPalleHHbix 
mo YuHa — | lanmenraiimy (c KOHTpostem OGenx cepuii puOoHyKseagoil M0 Bpauie), 
Mbl YOeLMJIMCb, YTO IMpOKO pacmpocrpaHeHHoe MHeHHE O HpOMOpIMOHambHOCTH 
HHTCHCHBHOCTH OKPalluBaHUA BaJlOBOMy KouIMYecTBY PHK B KJlerKe He NOATBepx- 
Maerca Paktamu. Boiapsemad MHpOHMHOM (B CTaHAapTHbIX yCOBHAX CyeCcT- 
BylOulel pellentypbl) OasocuMA WHTONTAsMbI HM AAPbIKA MO3sBONAeT CYAUTb 
JIMWb O TONOrpadun pacnpexetenua PHI] B knerkKe, H TO — B CaMOM O6mIeM BHJe. 
Hospllt rucroxuMuueckuit MeTOX YTOUHAeT PUSHKO-XHMUYECKYIO XAPaKTePUCTHKY 
PHI], B uacruocrn crenenb «O10Kadby (poccbarHbIx Ppyrill, i B TO 2Ke BPeMs MOBbI- 
mlaeT WHTOMOrHYeCKy!O YETKOCTb KaPTHHb!, IpHypouuBaa peakTuBHocrb PHI x 
-KOHKPeTHBIM KJICTOUHBIM CTPYKTYPaM; B MOBPeXKeHHEIX KJIeTKAX PULPOUs  po- 
CchaTHbIX Tpynm MponcxXoAuT HaMHOroO OnicTpee, YeM B MHTAKTHBIX (2). CmeqoBa- 
TeJIbHO, OTHOIWEeHHe KOMYecTBa PHI] kK HamMunto CBOGOAHEIX cbocdbaTHbIx Tpynn 
ABJIACTCH HavOONee OObCKTHBHDIM MePHJIOM OHOOrMueCKUX MpeBpalleHHii ak- 
a. CTPyYKTYP B WHTOMIa3Me H ApbIliKe (HHJeKc MaOUJIbHOCTH HyKseONpo- 
TeHJLOB). 


: Hau MaTepHaJl JeCMOHCTPHPyeT BO3MOXKHOCTb BCKPbITHA KaYeCTBEHHOrO 


cBoeoOpasua PHI] B kmerouHbix opraHousax MpH pasMyHbIX cbusHOMOrMUeCKUX 
M MaTOJOrMyecKHX COCTOAHHAX MYTeCM OKPalIHBaHHA OCHOBHBIM KpaCuTevem MIpu 
uddepenwupoBanHom pH pacrsopa. ILuroxumuyeckne pesysbrarhl LYOUpyrorcs 
BaxXKHbIMH J\MarHOCTH¥YeCKHMH TIPH3HaKaMH, XapaKkTepH3YIOWIUMH OCOOeHHOCTH 
HOPMaJIbHbIX, TPABMHPOBaHHbIX M PpereHepupyroulux dPuOpobOsacToR u IIHTeIU- 
aJIbHbIX KJIETOK, KOTOPble HEOAHOKPAaTHO MOCTYJIMPOBaJIHCb, HO JO cero BpeMeHH 
He ObIIH KOHKpeTHO OOHapyxKeHbl. I]peacrapmenuble Januble, KaK HaM KaxKeTca, 
MIPHOJIM2KaloT BOSMOXKHOCTh IKCHEPHMEHTAIbHOLO yIPaBJIEHHA Mpolleccamu Mepe- 


CTPOHKH BaKHbIX KJICTOUHbIX OOPa3s0BaHH B YCJIOBHAX H3MeCHeCHHOH %KN3He- 
JeATeJIbHOCTH. 


Vuctutyt 6vopusuxu Iloctynuuio 
Axayemun HayK CCCP 2411958 


VUuctutytT mopdosorun 
Bonrapcxoh Akayemuu Hayk 


| Codua 
| LIMTHPOBAHHAS JIMTEPATYPA 
; 


1J. Brachet, Le réle des acides nucléiques dans la viede la cellule et de l’em- 
‘bryon, Paris, 1952. 2 P.T. Waues, Ws3s. nwa 6uon, Uuct. 6Oonrapcx. AKxay. Hayk, 2, 
213 (1951). 3A. JI. Wa6éanam, JAH, 91, 405 (1953); 114, 658 (1957); Bomnpocni 
O6HOXHMHU HepBHOM JeATebHOcTH, Kues, 1957. 4H. Hydén, Embr. exp. Morphol., 1, 
242 (1953). §& B.A. BpogacKuit, Yen. copp. 6uon., 42, 87 (1956). © A. JI. Wl a6a- 
Raw, Tes. Rox. Bcecow3n. kouep. no paquobuonorny. U3n. AH CCCP 1957, crp. 46. 7B. B. 
Kemposcekuili, Yen. copp. 6uon., 31, 38 (1951). §D. Jordan, Progr. Biophys. and biophys. 
@aem., 2, 51 (1951). ® M. Singer, InternRev. Cytol., 1, 211 (1952), 4° P.T. Wa- 
HeB, Map. na Ono. Mucr. 6omrapcex. Akay. Hayk, 1, 342 (1950) 


; 


. 
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Jlokxxayn Arkagemun nayrx CCCP 
1958. Tom 119, Ni 5 


FHIPOBHOJOLH f 


A. K. TEAHPHX 


O MHTAHHM MOPCKHX KONENOA B TPOMMYECKONM OBJIACTH 
(ITpedcmaeaeno akademukom A. JI. Fpuzopoesoim 18 X 1957) 


Tlumespie CBA3H B NeJlarvasu TpomMyeckol OGacTH OKeaHa COBepIIeCHHO Hé 
usyyenbl. Payom apropos (°, °, °) ormMeyeHo, 4TO B TpomHyecKOH OOJacTH KO! 
TeMOLbI COCTABUIAIOT 3HAUHTEJIbHY1O UaCTb MAHKTOHA, CJIeOBaTesIbHO OHH BaxKHH 
Kak 3BeHO MMujeBol ten nemaruasu. A. Tapqu u E. Dtoutepom (*) OniJio BbIcKa: 
3aHO TIpesnoioxKenne, YTO B TpoMHYeCKOH OOJaCTH pOJlb *UTOIJAaHKTOHA, Kai 
MepBHYHOFO MpoyueHTa, NepeXOAMT B 3HAYMTeJbHOM Mepe K CHMOHOTHYCCKHN 
BOMOPOCAM, CBASAHHBIM C paMoNApHaAMH uM dopamMuuHdepamu. 7KuBoTHEIE: 
B YaCTHOCTH KOMeNOsbI, OJWKHbI B TAKOM CJly4uae NHTATbCA ITHMM MOCJIeHHMy 
rpynnamu. JI. A. [lonomapesa u K. B. Bexstemumes (*) cuntator, 4TO BBHJIY 
mpeoOJlaqaHua KOoMeno MeJIKOrO pa3Mepa B TpOoNMYeCKHX BOJaX OCHOBHOH MM 
ule JIA TpomMyeckoro 300MJaHKTOHAa JOJDKHbI CJIYXKUTb HAHHOMNJIAHKTOHHBI 
BOJOPOCJIM: KOKKOJMTHHEI UH MeJIKMe MepHAHHHeEBEIe. 

@MaxkTuyeckHe JaHHbIe NO MHTaHHIO TpOMMYeCKHX KoOMeNo, OTCYTCTBYIOT 

Hamu uccJleqoBaviocb mMTaHHe * konenox B TeyveHuu Kypocuo (B yaJieHHbi 
oT Oepera paionax). Marepuau Opt co6pan B cenTaOpe — oxTaOpe 1955 r. # 
9KCHeAHIMOHHOM cyqHe «ButTa3b». Bekppito 63 kuiweuHuka 22 BuOB KoTenos 
IIpHHaviekallux K pa3JIMYHbIM poflam u CemelicTtBaM. [3yuasmcb cTapiun 
KOMeENOAMTHL H B3pOCJIble OCOOH HaMOoJIee MHOFOUNCJIEHHbIX H YaCTO BCTpeualo 
IMXCA BUJLOB. | 

M3yyuennble KOMenosb MpHHaexadM K p23HbIM pa3MepHbIM rpynnam. Ile 
JaHHBIM TpeX CTaHUHH B STHX paloHax Mo Ovomacce mpeoOaganu (TaOs. 1). Kome- 
mogEl* * WMHOK 1—2 MM; HeCKOJIbKO MeHble Konen0y 0,5—0,9 mm. Cpequ B3poc 
Jbix Calanoida caMbIMH Ba2KHbIMH ABJIAIOTCA pauku c pasMepamu 0,91—0,9° 
Hu 2—2,9 mm. 

Ta6Onuna 1 


OTHOCHTeJIbHOe 3HAYCHHe Pa3HbIX Ppa3MepHbIX rpylm Konenoy 
mo Ovomacce (B mpomenTax) 


meHee | 0,5—0,9 | 0,91—1,99 |2—2,9 |3—3,9 |4—4,9 
0,5 MMi MM MM MM MM vm | Beero 
Copepoda 9,5 28,2 47,9 9,8 4,4 0,2 100 
Calanoida 
(ad. + juv.) 10,1 Pallas 46,0 15,1 (Gil 0,4 100 
Calanoida ad. 0 Bed ayer 35,8 } 19,7 200 100 


M3 npo6pl BblOnpaJHCb paukKu, B KHMIMeCUHHKaX KOTOpbIX Obisla 3aMeTHA MMMLa. 
KuulewHuk H3BJIeKaJICA, HaKpbIBaJICA MOKPOBHBIM CTeKJIOM HM paccMaTpHBasica 


* Tlomb3yrocb cu1ly4aeM, 4TOObI BbIPASHTb CBOIO OarosapHocTs npod. Il. UW. Yeauesy mn 
I’. HW. Cemunok 3a nomonb mpu onpesenennu Bopopocuelt. 
** Ponbt Sapphirina a Copilia ne yuTenbl, HO HX 3HAYeHHe HeBeHKO, UNCNeHHO cpeH HHX 
mpeoduasaror oco6u cBbliue 38 MM JVIHHOM. 
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MO MMKPOCKONOM pH OosbIIOM yBeMYeHHH C HMMepcHell. Paukop c mule 
B KHIJe4HHKaX B HallleM MaTepHaJe Ha JHeEBHOH CTaHun Opiio 1—8% (B pasHbIx 
mpoOax), a Ha HouHol 8—13%. B ymepennoii oOnacTu B MepHoy BereTalluu 
‘buronJianktona (*°) ormeuasocb yo 80% Konenox c nuueli B KuWeuHHKaXx 
(y oTqetbubrx Buyos 100%), mpuuem usBecruo (1°), uro pH YMeHbIeHH KOJIN- 
uecTBa (UTOMJaHKTOHA OTHOCHTEJIbHO MeHbIle KOMeMO, UMeeT B KHIMeYHHKaX 
muuly. CpeqHHuM 3a rofl, m0-BH.MMoMy, Mpuxoqutca cuntaTh 50% (1). Maustoe 
YMCJIO KOMenox Cc NHIWeH B KHWeYHHKaX B TpoMMyecKOl OONacTH, OYeBHAHO, 
CBA3aHO C MaJIbIM OOMJIMeM (bHTONaHKTOHA. 


Ta6muna 2 


Cojep2kHMo0e KHIWe4HHKOB Korenog * 


= = 
3 uatomenx, q s 
= nop, K e 3 a 
+ = 83 | 
2 8 ge | & 
= oO o +o 
eI a 0 & = a 
Bug S ae 5 a 5 
i SS E a| oe] se re 
s foul = o o | aad Ones 
o o}| oO 5 q]/-2) 2s ep = 
= =i|as| 8 sh Mi lea (a NS este mJ Se 
seye|s| = | € |=] 33 |Z] 2] ss | e838] 2 
OM oO = S =| re} loess = es res) ola tS) 
ae 10 | o,| ee O la) ms (ele, ee | mee nO 
Calanus tenuicornis 2, 1,8 mm] 4 JE || Ss x + ste 
_Eucalanus subtenuis V, 2,4 mm 2 x}ty} t+ + x +; + 
» » IV, 2,1 mm | NS ae 
| E. attenuatus 2, 3,5 mm| 4 | x ex + + se || Sr aia 
> > IV, 2,5 mm} 3 pe SH Hh x + 
}Calocalanus pavo 2, 0,9 mm| 5 pan ee calle oe at x + 
—C. plumulosus 2, 0,9 um 5 fe la et | x oP 
 Euaetideus giesbrechti Q, 
| 1,5 MM 3 ulate x ab x ze a 
-E. giesbrechti V, 1,2 mm 2 Se) 254) 38 Be x + 
Pleuromammia xiphias @, 
oe a had rene + * “5 -f 
P, xiphias V, V, 2,9 mm 3 aE) Se Pee - x atetlecte Teter site + 
P. quadrungulata d’, 4 mM 4 ae pas |) se ak ll ieee 
P. gracilis ©, 1,8 wm 4 x aS x alr 36 
Lucicutia flavicornis @, 
1,5 mm 4 3 + 
Acrocalanus longicornis © , 
1,1 mm 1 Nee ae 
Microsetella rosea, 0,6 mM 5 x x “+ 
Oncaea conifera 0,9 mm 2 x a x 
Mecynocera clausi 0,9 mm 7) « 
Lubbockia squillimana, 1,5mm| 2 x 
Copilia quadrata 3 mm 2 + x x 
Gaetanus minor @, 1,9 mm 1 ae — + x 
Euchaeta concinna 2, 2,5 mm| 2 x 
Scottocalanus securifrons Q ’ 
3,7 MM 4 ae ae x a x 
Haloptilus longicornis 2, 
2,2 MM 1 + 4 + x 
H. plumosus IV, V, ©, 
2; 2,7; 3,2 MM 4 De x 
H. oxycephalus, V, 2,3 mm 3 + s + x 
» » IV, 1,7 mm 4 x a 


* 1 wanuuve, X BaxkKHeHIWHH KOMMOHECHT. 

Kak BHO H3 TaOu. 2, WOUTH Y BCexX KOMenoy cpequ BayKHeHWIMX KOMMOHEH- 
TOB NIMWIM HaxXOAHTCA HeopopMJlIeHHaA 3eJleHaA, MHOTTa XeJITOBATAaAH MacCCa. 
B kakoli-To Mepe OHA MOXKeT ObITh COAeP2KHMbIM KJICTOK CbeCHHbIX BOJOpocuen ; 


BO3MOXKHO TakxKe, YTO 3TO OT*PHJIbTPOBaHHbIi WerpuT (MHOra OKpacKa Obl, 
Oypaad uuu, Kak y Copilia, kKpacuad); He HCKJOUeHO MH MpOucxom*KenHe e€ 
3aPJIOUCHHbIX FOJIbIX 2KryTHKOHOCHeB. UacTo B HeH HaXOJMJIMCb 3eJIeHbIe Wi 
puku (go 7—10 uw AuameTpoM), MoxeT ObiTb ABJIABUIHeECH XpoMaToopaMH BO, 

pocuJleit. | 

Cpelu U3y4eHHBIX KOMenOd HaMeyaIOTCA TPH PpyNNbl, OTMMYAIOUIMeCA COCT| 
BoM mud. K I rpynme orHocaTcaA KOMenO{bI, y KOTOPbIX KpoMe HeodopMJe} 
HOH 3eJIeHOH MaCCbl BaxXHelIWMMH KOMNOHEHTaMH MMH ABJIAIoTCA Coccol ithd 
phoridae u quatomen mop. Pennales. Y Eucalanus attenuatus, Calocalanus pay 
uv Pleuromamma xiphias BmectTe ¢ BbIleyKa3aHHbIMH PpyiiaMH BaxKHbl Tak 
uv Silicoflagellata, a y Calanus tenuicornis quatomeu nop. Centrales. Komne 
HeHTbI 2KHMBOTHOrO mMTaHHA (Tintinnoinea, Foraminifera, Radiolaria, Crt 
stacea) y 3THX BUJOB BCTPeyaioTcA, HO 3HAYeHHE UX 3HAUNTeJIbHO Menblue. Ppym 
KOMeno C MHTaHHeM TaKOrO TuMa BKJOUaeT MpescraBuTeseH cem. Calanidas 
Eucalanidae, Paracalanidae, Aetideidae, Metridiidae, Lucicutidae, Ect 
nosomidae u Oncaeidae. Y cpaByuTesbHO MeJKHXx pauKkoB: Acrocalanus gra 
lis, Microsetella rosea, Oncaea conifera — B KuUIeuHNKe NpeobJajlaioT TOJIbK 
HeopopMJIeHHaA 3eJIeHad MaCCa HM KOKKOJIMTHHBI, a MpeCTaBHTeJH Apyrux omp4 
JIeJIMMBIX BOJOpOCJeH UJI OTCYTCTBYIOT B MIMILe HJM He MMeIOT OOJIbUIOrO sHaul 
HHS. 

Caenyroulve Ba Buga: Mecynocera clausi u Lubbockia squillimana 
JOJKHbI ObITh OTHeCeHbI KO II rpynne. B KuWieyHHKax 9THX PadKOB HuYerO 
OOHapy2KeHO, KpOMe HeO*OpMJIEHHOH 3eJeHO!H MaCCHl. | 

Y cJlelyiollux CeMH BUOB, KpoMe HeoctpopMJIeHHOM 3eseHOM MaccbI, BarKHel 
IMM KOMHOHEHTaMH COJepxKHMOFO KHUICUHHKa OKasaJMCb GOeciBeTHble HPI] 
muunoi 10—20 w u quamerpom 0,3—1,5 p, mpemnomoxuTebHO OCTaTKH pa 
uouapuHi. K sto rpynne oruocatcs Gaetanus minor, Euchaeta concinna, Sco 
tocalanus securifrons, Copilia quadrata u tpu Buga Haloptilus. Hamu ormey 
Jlocb yxxe (*), YTO B TpomuKax 3HaueHHe (10 Ovomacce) KoMeNO, IpHHa exalt 
K XHULHbIM CeMelictBam Euchaetidae, Candaciidae, Heterorhabdidae u Augey 
tilidae, BospacTaeT 0 CpaBHeHHIO C YMepeHHbIMH WMpoTamu. Y ofHoro u TOF 
*e powa Euchaeta B yMepenHolt o6JlacTH HM B TpomMyYecKOH Mula OKasasiac 
oueHb pas JIMUHOH. E. norvegica B cepepHort ATsianTuke mutaerca (°) m0uTH MUCK JK 
4HTeJIbHO paukamu Calanus finmarchicus, a E.concinna, mo nalliemy MaTepyié 
Jy — pauouJlipHamn. 

OrjleJIbHbIe KOMMOHCHTHI NHULM HaxXOWJIMCb B KUMIeuHHKaX B CJlelyroule 
Buje. 

Coccolithophoridae, Kak mpaBusio, OblIM He B Bue WeJbIX OpraHH3MoB, 
B BHe€ paSpO3HEHHbIX KOKKOJIMTOB, HO BCTPeUeHbI H WeJIble KOKKOJIMTHHBI, TMi 
Metpom oT 8 jlo 17 uy. 

Silicoflagellata TakxKe uate BCTpeuaJINCb B Bue OOJIOMKOB pasHoro pasMepi 
HO B KAMUeYHHKaX KPYMHbIX PauKOB OOHAPy2XKeubI MOUTH HENMOBPeXKTeHHbIe CK: 
Jets! Dictyocha, qmunHot or 21 no 35 uy. 

Jluatomeu mop. Pennales perpeyaucb Kak B BUe WeJbIX CTBOPOK, Tak 
B Bue OOJOMKoB. B KuliewHHKax OoJlee KPyMHbIX KOMeMOL UM TO M Apyroe Kpyl 
Hee. Y Komenoj, pa3Mepom Jo 1 MM BO BCex UCCJIeOBaHHbIX KMIWeCUHUKAX BMeC’ 
BcTpeyeHbl 21 crBopka WMaTOMeli WJIMHOM Meuee 11 p u 7 — Aaunolt or 10 7 
25 vw; y Konenox or 1 40 2mm Toxe Soule GpIIO WuaTOMell, HMeIOUIMX B WINE 
menee 11 uw, vem OoJlee Kpynubix. Takue MesIKue JMaTOMeH MOUTH He BCTPeyalor’ 
B IIMie KOMeMO YMepeHHbIX WupoT (*), YTO MOXKeT ObITb CBAZAHO OTUACTH C M 
JIbIM KOJIMUCCTBOM HX B MOPe, OTYACTH C peocOJlaqaHHeM TaM CpaBHUTeJb! 
KpyNHbIxX Konenox. Y konenog or 3 No 4 MM B HallleM MaTepnasie BcTpeuel 
17 crBopok quatomei Menee 10 » u 36 crBopok AumuHol or 10 fo 25. Kpor 
TOPO, BCTpeyeHbl CTBOPKH oT 25 Jo 70 yw. AMHOH, OTCYTCTBOBABIIMe y pauKe 
MeHbIlero pa3sMepa, H OMMH pas MeHHaTa pa3sMepom 265 x13 pw. Bmecte c T 
MeJIKHe paukH MoeqatoT MU Godlee KPyHbIX [MaTOMeli, pa3JaMbIBaA Ip STOM 1 
crBopkuH. Tak, y paykKoB MeJbue 1 MM BCTpeveHbI OOJIOMKH TeHHaT LJIMHOL | 
40 uw, y paukos wimHoH 1—2 mM OplsIM MHOrounCJeHHbIe OOJOMKH NeHHaT pasmepc 
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{| or Menee 11 go 50 uw u equHH4HO BcTpevenbl ene Coulee KpymHbIe OOJIOMKH (no 
130 2). Y pauxos 2—3 mM 6p1JI0 MHoro O6s10MKoB or 50 70 100 U. 

Tmatomeu nop. Centrales OblM B KHIWeYHHKaX B MeHbINeM KosnueCTBe. 
Ouu ToxKe TOJIbKO HHOFa NpeACTaBJeHbI WeJIbIMH CTBOPKaMH, a Yale OOJIOMKaMH 
[leJbie CTBOpKH HMesM Quametp or 10 yo 28 yw. Bemnunna o60MKoB y konenoy, 
qo 1 MM He mpespimava 15 w, a y Gonee Kpynnbix Jocrurasa 130 uw. ¥ KPYMHbIX 
paukoB HalieHbl OOJIOMKH KpymubIx Coscinodiscus, merunku Chaetoceros, 
o6IoMoK (oKOJIO 1/3; oKpyxHocTu) Planktoniella sol, ocrarku Rhizosolenia. 

¥ Pleuromamma quadrungulata u Eucalanus attenuatus o6uapyxxeHo mo 
OO/IOMKy Tepuqunen pasMepamu 25 x24 u 20 x 84 vu. OOuapyxeHHbIe y HeKOTO- 
PbIX BHAOB THHTHHHHAB UMeJIM pasMeppl 50 x 60 wu. Berpeyeno ToubKO nO Oj- 
HOMY 9SK3eMIIAPY B KHIUIeUHHKE. 

Y HeKOTOpHIX PpayKOB B NHUe OOnapyxenbi bopamunudepst. Lletix 9K3emn- 
JiApOB pa3Mepom or 30 yo 45 w BeTpeyasocb He Gosee 2—3 B KUMIeUHUKe. 
Mnorga BeTpeyasucb OOJIOMKH, MpOuCXoOx*KeHNe KOTOPHIX ObIJIO HEACHLIM — OT 
cbopamunudep, THHTHHHH usM oT pakuouapnit. Kommuectso dopamunucep, 
THHTHHHHA MW paXMONApH MeHbUle, YeM KOKKOJUTHH, Silicoflagellata u 
uaTomelt. 

Y Calocalanus pavo B OfHOM KUWIeuHHKe Obl OOHAapy2KeHbI TpU CTpeKa- 
TeJIbHbIe KalcyJbt Coelenterata qumnol 21 u 36 yp. 

¥ ecTH BHOB CpaBHHTeJIbHO KPYMHBIX KOMeMO BCTPeYeHbI OCTATKH padKOB 
(MaHqHOyJIbI, YaCTH HOXKEK, B OLHOM CJly¥ae (bypKa Cc aHaJbHbIM CerMeHTOM, 
Ie€THHKH). 

TakuM O06pa30M, CBOOOAHBI (UTOMaHKTOH UMeeT OONbIIOe 3HayeHHe B MMH- 
wleBOH Menu meJlaruasM TponukoB. B TponuyecKol OOacTH, B OTJIMUMe OT yMe- 
PeHHOH, PaCTHTeCJIbHOAHBIMH KoMenoyqaMu KpoMe JMaTOMeH MCMOMb3yrIOTCH 
B 3HauHTeJIbHOH Mepe Coccolithophoridae u Silicoflagellata. Ilo qannpm I. JIo- 
MaHHa (°), B 9KBaTOpHaJIbHOH OGNactu ATJaHTMYeCKOrO OKeaHa KOKKOJIMTHHDI 
coctaBuiaioT 40—50% o6mjeH uucteHHocTH WexTpudpyxKnoro MsaHkTona (Baas 
oT Oeperos). YBelMueHHe 3HaYeHHA STON TpynMbl B TPOMMYECKOM MaHKTOHe H 
BMeCTe C TEM YMeHbIleHve aOCOJIOTHOFO 4MCJIa [MaTOMel 10 CpaBHeHHIO C yMe- 
PCHHbIMH UWIMpOTaMH BbI3BaJIO HHTeCHCMBHOe UCHOJIb30BaHve ee KoMenodamu. 
IlpoyoumxKaerca W UCnOJIb30BaHHe JnaTomen. IIpu stom B OTJIMUNe OT YMepeHHbIX 
IJMPOT KPOMe CpaBHHTeJIbHO KPYMHbIX HCMOJb3YIOTCA H OUeHb MeJKNe (MeHee 
11 uw QumHOoM) AuatTomen. 


VuctutyT okeaHosorHH Tloctynusio 
Akayemuu Hayk CCCP 16 X 1957 


' 


UMTHPOBAHHAA JIMTEPATYPA 


1k. B. BeknemMumes, Soon. xypH., 338, Ne 6 (1954). 2A. K. Tehupu x, 
JIAH, 118, Ne 6 (1957). 3 JI. A. Tlouomapesa, K. B.Bexaemumes, JAH, 
109, Ned (1956)) * A. C Hardy, E. R.-Gunth et; Disc. Rep; 11, p.1—285 (1935). 
5H. Lohmann, Arch. Biontologie, 4, Ne 3 (1920). °A. G. Lowndes, Proc. Zool. Soc. 
London, part 3, 687 (1935). 7S. M.Marshal, A.P.Orr, J. Mar. Biol. Ass., 34, Ne 3 (1955). 
a Mari mo, Oceanogr. Mag. 6, No 2(1954). °F. S Russell J.S. Golman, 
Sci. Rep. Gr. Bar. Reef. Exp., 2, Ne 6 (1934). 19 R.S. Wimpemnny, J. Cons. Intern. 
perm. pour l’exp!. de la mer, 13, Ne 3 (1938). 
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Jloknagn Akafwemun wayk CCCP | 
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@PH3HOJIOTH A PACTEHHE: 


J. M. FYCEHHOB 


CTHMYJIATOP HE®TAHOFO MPOHWCXODKAEHWS KAK CPEJICTBO 
NOBbILIEHH AA YPO)KANHOCTH 


(ITpedcmasaexo axademuxom A. JI. Kypcanoeoim 20 XII 1957) 


Pajyom pa6or, npoBosuBuIMxca HauHHad c 1940 r., OblIO MOKasaHO, YTO NOLI 
BJIMAHHeM BHeCeHHA MOPOL MU OTXOAOB, COJep2xXaulHuX OPraHH4ecKHe BEeLLeCTBA) 
HePTAHOrO MPOWCXO*KAeCHHA, YPORKAaMHOCTh Ce/IbCKOXOSAMCTBEHHBIX KYJIbTYP) 
noppunaerca (*, 14, 1%). Bompmol mpaxrueckuii MW TeopeTHuecKHH MHTepec 
MIpeCTaBsIAIOT MHOFOUMCJIeHHbIe OMbITbI, MpoOBeseHHble B MucTHTyTe MOUBOBe- 
qeHHA WH arpoxumuu Akayemun Hayk A3epOCCP u noka3aBine MOBbILLeHHe ypo- 
*KaMHOCTH CeJIbCKOXO38AHCTBEHHbIX KYJIbBTYP NO BJIMAHHeEM MeCTHOrO BHeCeHHsA 
B MOUBY B CMeCH C MHHepaJIbHbIMH YAOOPeHHAMH MaJIbIX O3 HCKOMaeMbIX MOpod, 
cojlepxKalluX OpraHwyeckue BelleCTBa HeTAHOrO MpOHCXO*KAeCHUA (KUMCJIbIL 
rypoH, oTpaOoraHHbi ryMOpuH, mleOUHble OTOpOcbl, OHTYMHHO3HbIe NOpoybi 
M Troprouve cian) (2 °,8,1°,11,), 

IlpwunnamMu NovOxKUTebHOrO BAMAHHA MOpos, OTXOOB HW yOOpeHnii, 
cojlepxKamluX OpraHwueckHe BellleCTBa HePTAHOrO MPOHCXOXKJeHUA, ABJIAIOTCA 
B OCHOBHOM H3MeHeHHA MHKPOOMOJIOrMyeCKHX MpolleccoB, yBedM4eHHe yCBose- 
MbIX (popm (cbocdbopa Hu a30Ta B NOuBe, YCHJIeHHe MOCTYMJIeHHA B PacTeHHA MMTAa- 
Te@JIbHbIX BeHLeCTB H, BO3MO2%KHO, YACTHUHO OpraHHyecKUX CoeMHeHHH, KOTOPbie 
yuacTBy!OT B MpolleccaxX OOMeHa BellecTB MH YCHJIMBAaIOT (PusHOOrMYuecKHe HU 
OMOXHMMYeCKHe IMpollecchl. 

Heo6xoxuMo OblIO BbIACHHTb, KAKM€ HM€HHO M3 OpraHwyeckHX COeMMHeHHH 
He(PTAHOTO MPOMCXOKACHUA ABJIAIOTCA MPHUMHOM CTHMYJIALMM pocta  pasBUTUA 
pacreHul H MuKpoopraHu3smos. Jia stToro MbI B 1950 r. BbiqemMIM M3 OTXOLOB 
HeTAHOH MPOMbIIMWJIeHHOCTH COfepxKaulvecA B HUX B GOOMbIUIMX KOMMUeCTBAX 
UleJIOUHOpaCTBOPHMble COeAMHEHHA HM M3yUaJIH JelcTBue STHX COeAHHeHHH Ha 
poct u pasBurue pacrenui. [Ip o6pa6orke BOJHbIMH pacTBOpaMU eKOrO HaTpa 
STH COCEAMHEHHA COJep2aT B OCHOBHOM COJIH Ha*TeHOBbIX KHCJIOT H MHHepaJIbHble 
MacJia. 

B HedraHOH MpOMbIMJIeHHOCTH BbIJeAemble pH OOpa6orke UWeOUHbIX OT- 
OpocoB MHHepaJIbHBIMM KHCOTAMH Ha*TeHOBble KUCJIOTbI Ha3bIBalOT aCHOJIOM. 
C. C. Hamerxun (') yka3bipasl, YTO MpUpOAHble HacbreHOBble KUCJIOTbI ABJIAIOTCA 
THIMYHBIMH KapOOHOBbIMH KuCOTaMH. HadreHoBble KUCJOTbI JerKO BCTYMAaIOT 
B peakILHH CO WeOUaMH, OOpasyHA COOTBETCTBYIOMIMe COUN. 

M3 covet HadreHoBbiX KUCOT HAaMOONbUIMM MHTepec MpescraBsAIOT HaTpHe- 
Bble COJIM, KOTOPble JIefKO pacTBOPAIOTCA B BOJe HM CIMpPTe HM TPyAHO pacrBopsIoTCA 
B JIePKHX Hepranbix LucTusatax. Ulenouno-3emeIbHble COJIM Ha(TeHOBbIX KHC- 
JIOT TPYAHOPacTBOPUMBI! B BOJe, OCTAbHble COM B BOJe He pacrBopsiores (2°). 

IIpumMenapmiMeca HaMH HatpreHOBble KUCJIOTI, MOJIYYeHHbIe H3 KepOCHHOBOIt 
(pakunn Hepru, MMe KUCOTHOe UNCIO 249, yembHBIi Bec 0,9736, cpequuit 
MOJIeKYJIAPHbIM Bec 208,7, YrO cooTBeTCTByeT XHMUYeCKOH Copmyme Cy,Ho4Oo. 

Haunnasn c 1950 r. B ma6opaTopHbIX, BereTalMOHHbIX H MOseBbIX YCOBUAX 
NOJYYCHbI MOJORKUTEIAbIE PesYJIbTaTbl BJIMAHHS pocTroBoro cTHMysiATOpa 
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ePTAHOrO MpOHCXOxeHHA (HATPHeBble COMM HaPTeHOBbIX KMCOT) Ha pocr, 
a3BUTHe MW MNOBbIIMeHHe YPOXAaHHOCTH CeJIbCKOXO3SHCTBeHHLIX KYJIbTYP: 
oe ’, *), Onbirbl, MpoBeJeHHble B aOopaTOpHbIX YCMOBMAX, MOKa3aIu, YTO 
aOble pacTBOpbl PpocToBoro cTuMYysIATOPAa HecpraHoro NponcxoxKeHuA 3HAUH- 
IbHO YCHJIMBaIOT Pa3sBHTHe KOPHeBOM CHCTeMbI KYJIbTYPHbIX pacTeHnit ("). 
NBITbI C MPHMeHeHHeM pocToBoro cTuMyATOpa HebraHoro MponcxoxJenusa 
OKa3aJIM yCHJIeHHe POcTa HW PasBHTHA CeAHILEB MHOTOJIeETHHX Hacarkennii (1%). 
[oka3aHO Tak>Ke NO/OKUTebHOe BIMAHHe CTUMYJIATOPa Ha PasBHTHe a30TO- 
jakTepa, a TakxKe Ha AaHTHOMOTHYECKY AKTHBHOCTD IJIeCHEBbIX HM JIYUHCTHIX PpH- 
hop (°, *%, *4). KonmuecrBo KueToK a30ToOakTepa Mog BIMAHHeM CTHMYysATOpa 
'10,0005% or Beca nouBbl) yBeHunBaocb B 4 paga m0 CPpaBHeHHI0 C KOHTPOJIeM. 


Ta6Omuna 1 


3JIMAHHE POCTOBOPO CTHMYJIATOPa HETAHOTO MpOHCXOx*KAeHHA Ha yporxali KamycTbl M TOMATOB, 
BereTauuHOHHBIH ONbIT (ypoxali B rpaMMax Ha cocyz) 


Yqao6penua BHECeHEI NOT YWoOpeHHa CMeWMBAJHCb 
pacTeHua c mouBoh 
Cxema ombita 
Kanycta | TOMAaTBI Kallycta | TOMATHI 
5047 223 047 223 


897 (+64%) | 293 (+31%) | 803 (447%) | 277 (424%) 

677 304 753 298 

# 1053 (-+56%) | 534 (+78%) | 950 (+26%) | 413 (+39%) 
+52 +16,5 +58 +18,6 


* P. c.—pocToBol cTruMysATOp BHeceH H3 pacueTa 12,5 mr (0,25% pacTBop) Ha cocyz 
(Ha 30 Kr mO¥UBBI). 


Ta6Omuna 


BNIMAHHE pOCTOBOrO CTHMYJATOPA HeTAHOTO MpOMCXO*KAeHHA Ha ypoxal KamycTbl M TOMATOB. 
Tlomeppre oOmbITH (ypoxKa B w/Ta) 


Jlyropbie NouBbl (Xaymac) 


. BonorHaa nousa (JlenkopaHb) 
Cxema onmbita 


1955 r. 1956 r. 1955 r. | 1956 r. 
TomarTbl 
KouTpo.b 168,6 175 165,6 160 
Pc. 56 r/ra 224.0 (+33 %)| 225(+ 29%) |215,1(+30%) | 228(4+ 42%) 
Bec. 280 r/ra 203 ,4 (+ 20 %) pee (+ 23 %) ee (+ 13 %) ao (+ 33 %) 
NP DAS ; 
NP , ©, AN ini 315,0(+ 29 %)| 312(+ 33 %) 370,6(-+ 40 %)| 368 (+ 38 %) 
NP a c. 280 a 285,2(+17 %)| 307(+341 %) | 299,8 (+14 %)| 366 (4.37 %) 
My ae + 4,6 4456 ar) 
Kamycta 
ole) 150,0 189,5 189, 0 
Be ee cra 200, 6 (+ 33 %) | 196,6 (+ 31 %) | 207,8(-+ 10 %) 203,5(+ 8 %) 
P. c. 280 r/ra 192,0(+ 27 %) peso 25%) Png 7%) Fe ae 
VP 182,0 ’ ; ’ 
37 %) | 276,8(-+ 38 %) | 273,5(+ 36 % ) 
NP +p. c. 56 r/ra 260,0 (+ 43 %) | 252,0(+ 37 % 
250,0 37 %) | 244,0(+ 33 %) | 263,1 (+ 32 %) | 261,5(+4+ 30 %) 
pt p. c. 280 r/ra eg % ) eh 0 £5 we 
D ae F Ste 


B ra6n. 1 u 2 MpMBOMATCA pesyIbTaTHI ONbITOB, MPOBEACHHHIX B yCJOBHAX 
,ereTallMOHHOro JOMMKa HB MOueBbIX ycoBHAX. [loBropHocTh OnbITOB 3-KpaTHad. 
Tnomaib yuerHpix Jeintnox 50 mM’. Jina 3aKaqKu BereTalHOHHbIX OMbITOB 
bla B3ATa CepoO3eMHO-JyroBad Moupa. CrumyupyiouiMe pocr BelllecTBa Kak 
. BereTallMOHHbIX, TaK HM B TMOJIeBbIX OMIbITaX CMCLIMBaJIMCb C MHHepaJIbHBIMHA 


yuoOpenusmu (°). iam Filet 


1 033 
3 JAH, rT. 119, Nei 


Kak BHJHO 43 TIpHBeJeHHbIX JaHHbIX, ypoxKali KalycTbl H TOMATOB MO] Bul 
HHe€M BHeCeHUA POCTOBOrO CTHMYJIATOpa HedrAHoro mpoucxomyenna (p. «| 
3HAUYHTeEIbHO MOBDbILMIaeTCH. 

Jie1AHOUHbIe MOeBble OMbITb! NOKa3asIM, UTO CMaYHMBaHHe CeMAH XJIONY 
HHKa WM UHMHbI CilaObIM pacrBopom (0,005%) pocroBoro cTruMywsATOpa Nep: 
MOCeBOM B TeyeHHe 2 ac. MOBbUaeT ypoxKal XOMKa-cbipua Ha 3,2 Wl, a 3eueHe 
MacCbl UHHbI — Ha 67 w/ra (7, °). B mpou3BoXcTBeHHbIX OMbITaX, MpOBeeHH 
B AnvOaipamanuckom nu KropfamupceKom paiionax Asep6CCP, cmaunBaHi 
‘ceMAH XJIomYaTHHKa 0,005% pacrBopom pocroBoro cTHMyJATOpa B Te4eH! 
2 uac. yBeJIHuMBaIO ypoxkalH xsomKa-cbipwa Ha 3,0 44,1 u/ra no cpaBH 
HHIO C KOHTpOveM. 


HinctutyT noupopeenuaA WM arpoXHMHi Tloctynus10 
Akayemun Hayk A3zep6CCP 28 V 1957 
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Hlornagnn Akanemuu Hayrk CCCP 
1958, Tom 119, Ne 5 


@PH3HONOTHA PACTEHHH 


ll. M. MPHXObKO 


PA3BHTHE JIMCTOBOrO ANMAPATA WH NPOAYKTHBHOCTb 
CBEKJIOBHYHOrO PACTEHHS MPH OBbIVHOH H YBEJIMUEHHOK 
NJIOWMATW MWHTAHHSA 


(ITpedcmasaexo axademuxom A. JI. Kypcanoseim 28 I 1958) 


| XO HapacTtaHuaA UH pa3Mepbl JMCTOBOrO ammapata B 3HauHTe/bHOH Mepe 
OlpelesmAtoT BeM4UnHY ypoxkaa(*). Pomb AMCTOBOrO annapata B CO3aHHH ypoxasa 
}caXapHOH CBeKJIbI MOKa3aHaB paOorax psa apropos (* °,®,*), OqHaKko 9TH paborbl, 
}3a HCKJINOUeCHHeM BBIMOJIHEHHOM B NocueqHee Bpema JI. JI. Ppazkunoli (*), B yc- 
JOBMAX JlaTBuH, He KaCaJIMCb BOMpoca O TOM, Kak BJIMAeT Ha PasBUTHE JIMCTOBOTO: 
alllapata HW co3aHve ypoxwasd caxapHol cBekKJIbl (opMa Nwomalw NMTaHHs. 
|W Yycrota pa3MmelleHHA pacTteHHi. B cBxA3H C WIMPOKHM MpOM3BOACTBeHHbIM. 
{MCMbITaHHeM H UaCTHYHbIM BHEAPeHveM B MpO3BOACTBO KBalpaTHO-rHe3OBOrO: 
\H KBaJpaTHoro BOSJeJIbIBAaHHA CaXapHOM CBeKJIbI STOT BOMpoc MpescraBlsner 
“Oombiioh uHTepec. Huxe u3araiorca pe3yJIbTaTbl Moso6uHoro uccmeqopaHna, 
} nmpoBeyeHHoro B 1955—1957 rr. Ha ONbITHOM Mole XaAPbKOBCKOTO CeJIbCKOXO3 AH- 
|cTBeHHOrO HHCTHTYTa B 25 KM BOcTOUHee XapbKOBa Ha YePHOSeMHBIX MOUBAX.. 
B 1955 r. B ombire 6bII OMH COpT ypoxKalinoro HanpaBseHusa P-06; B 1956 
vw 1957 rr. Ba copra: P-06 u copr caxapucToro HanpaBaeHua B-031. Tloces 
MPOM3BOAMJICA B KOH allpeaa C WIMPHHOH Mexyypagun 44,5 cm. B tambpHehiuiem 
OyKeTHPOBKOH HM MpOpbIBKOH B OyKeTax CO3aBaJIMCb TPH BapHaHTa pasMellleHHA. 
| pacTeHHi: OObIUHOe, KBallpaTHO-rHe3jOBoe MH KBaflpaTHoe. IIpu OObIyHOM pa3Me- 
“IMeHHH B pAax OcTaBIANIOCb MO OJHOMY pacTeHHio Ha paccTrosHHu 18 cM, NpH' 
_KBaJlpaTHO-rHe3JOBOM pa3MellleHHH MexK]Ly WeHTpaMv OyKeTOB paccTOAHHe paB- 

HANI0Cb 44,5 CM, HO B KaxKJIOM rHe3je OCTaBJIAJIOCb MO 1Ba pacTeHHA C paccTos- 

HHeM MexKAy HuMH 10—18 co. I]pu KBaypaTHOM pa3MelleHHH B PAKaX OCTABJIA- 

JlOCb M10 OMHOMY pacreHuio, Ha paccrosHun 44,5 cm Apyr oT Apyra, uro oOecneun- 

BalO UX KBafpaTHoe pasmemeHue (44,5 X 44,5 cM). ToT BapHaHT aeT BO3MOXK- 

HOCTb Me€XaHH3MpOBaHHOH OOpaOoTKH MexK]ypsAHH B JByYX HalpaBJIeHHAX UH 

pe3Ko CoKpailaeT 3aTpaTbl Tpya Ha TeKTap HW Ha eMHULY mpoxyKuun. K yOopke 

B pa3Hble rokbl HMesOCb Ha reKTape MpH OOnIMHOM pa3MemleHHH 92—107 THIC.,. 

Ip KBaspaTHo-rHesqoBom 77—86 TLIC. M Ip KBalpaTHom 45—49 ric. pacrenni. 

C anpesa mo centa6pb B 1955 r. Bpimano 307 mM ocayKop, B 1956 r.— 309 mM, 
B 1957 r.— 161 mm mpu Hope 3a Tor xe Nepnoy 315 mm. CpefHecyTouHad TeM- 
lepatypa Bo3Lyxa 3a Mepvos c alipesn M0 CeHTAOPhb cocTaBaa B 1955 r. 16, 1°, 
B 1956 r. 15,4°, B 1957 r. 17,7° npu Hopme 15,9°. 

Uuncao o6pazs0BaBMUXcA AUCTbEB H AHHAMHK A 
muctoo6Opa3s0BpauHua. M3 npypesenupix B Tau. | WaHHbIx cuefyer, 
uro copt B-031 o6pasyer 3ameTHO Ooubiuee unCIO uCTbeB, Yem copT P-06. 
B 3aBucumocTtu %*e oT cmoco6a pa3MemleHHA O6a CopTa MaloT aHaJIOrHuHylo: 
KapTHHY: pH OOBI4HOM H KBaJ[paTHO-rHe3MOBOM Pa3MeleHHH HHTeCHCHBHOCTb. 
06pa30BaHHAl JIMCTbEB MOUTH OAMHAKOBA, HO MPH KBapaTHOM Pa3MellleHHH MHTCH- 
CHUBHOCTb JIMCTOOOpa30BaHHA H YHCJIO JIMCTbeEB, OOPa30BaBLIHXCHA 3a BereTallMOH~ 
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HbIM MepHOA, 3Ha¥HTeJIbHO BbIille. Camas BbICOKand HHTCHCHBHOCTb JIMCTOOOp 
BaHHA HadwuIoalacb B MIOHe, CaMaxd HHU38KaH — B CeHTAOPe. Mereopouiornyueck 
YCJIOBHA PasHbIX JleT CYMECTBCHHO He BINANUHA YUCJIO o6 pa3s0BaBLUHXCA JIMCTbS if 
TaOmuua : 

Unecwo oO6pa3s0BaBIHxca JIMCTbEB B cpeHeM Ha OHO pacTeHHe 


Copt P-06 Copt B-031 
4955 r. | 193 6 r. | 1957 r. 
PasMeuleHHe pacTeHHli 
fe) K-r | K fo) | x-r le | ° K-r | 
Matt Al Ox) Goi) Ged Dod) Oech GOs vi 0); 7A) dial 
Vtoue AZO 3y 9/45, 81 15) Glory Olea 16 
V1omb AO ANA AN Alora 7 Aso Il Lente |e inden Orne all() 
ABrycT NORA 0) Onl tell Osi Deal 34) TOO 
‘CeuTs6pb 28) BAL CG ANO| Bei) Anil) OOS Cay 
3a Becb me- | 
pHoy Bere- | 
TaluH 44,1| 43,5) 52,8] 49,0} 43,7] 55,4| 43, 7| 46, 2} 57, 1/52 ,8|55, 1/59, 9}47, 7/51, 1/63 


* S3necb un B TAO. 2—5: O— OObMHOe, K-r — KBafpaTHO-rHe3sOBoe, K — KBalpaTHoe | 


YcbxaHnNe HW UNCHOMPYHKNUHOHUPYWMHX nucTbed 
V3 npupeyeHHbix B TaOs. 2 WaHHbIX CJleqyeT, YTO MO UMCY YCOXWHX 3a Beret 
ILMOHHDIM MepHOl JIMCTbeB ONpeeJIeHHOH PasHHlbl MexK Ly CopTaMH, a B Npesema 
COPTOB M@XxKAY BapHaHTaMH pa3MellleHHA PacTeHHH,— He HaGwoxasocb. Bone 
ompeleeHHOH OblIa pasHHila moO rojflaM. 

TaOmuua 2 


Unco yCOXWHX JIMCTbeB B CpeHeM Ha OMHO pacTeHHe 


Copt P-06 | Copr B-031 | 
{955 r. | 1956 r. | 4957 r. | 1 956 r. | 4957 r. 


PasmMeuleHve pacTeHuit 


Oo K-r | K | ie} | Ker | K oO | xr | K | 0) | «-r | K ro) | xr | ~ 
VitoHb 4,0) 2560.| 4,019, 2152501 ot Sa7 | 82°41 | oe | OD band loro oe anne 
Vitoulb 4,9| 4,8) 5;,0)'3,31°3,01 3,212.3) 2,314,811 4,2 13) 2) 2571 2,24 407 tae 
ABrycT 4,0| 3,7) 4,7| 5,1) 3,8] 4,6] 2,3] 4,91) 3,2 SOO), aioe || aeq Le eeue en ee 
CenTsa6pb 4,7.|.d,8| 9,2:|.5,7) 4,01 5,31 2,5) 2,41 2,915.5 66:1 Oni 2,83) onOl ae 
L 
3a pecb Me- 
pHO, Bere- 
Tali 15,2] 15,9} 20,5] 17,3}12, 9] 16,2) 40,8 9,8] 12,6/17, 0/18, 6|15,3|44, 0/10, 2/11, 


Kak BMZHO HWS JlaHHbIX, MpHBeweHHbIX B Ta6. 3, y copra B-03 
«PYHKIMOHUPYIOW HX JIMCTbEB ObIIO Gombe, Yem y copra P-06. O6nmuHoe u KBal 
paTHO-rHe3OB0e pasMellleHHe PpacTeHHH NO YACJLY 2WKHBHIX JIMCTbeB OTIHUAIOC 
He3sHauHTeJIbHO. IIpH KBallpaTHOM Pa3MeNIeCHHM C MIOHA JO KOHIa Bererallut 
UHCIIO XKUBBIX JIMCTbEB ObIIO 3HAYNTEIbHO OOMbINMM, YEMMPHOOLMHOM H KBalpat 
HO-rHe30B0M. MakcumaJibHoe UHC10 %KMBBIX JMcTbeB Cc :1955 uv 1956 rr. HaGmosa 
0Cb B Havasle CeHTAOPA, a B 3acyuIMBOM 1957 r.— B KOHUe cenTaOps. B 3a 
cym1uBom 1957 r, cBekla Ha MpoTa2*KeHHH BereTalluH UMesIa He MeHbIee UNC 
2KHBbIX JIMCTbeEB, Yem B 1955 u 1956 rr. 

Ilromakb AMCTOBHX NNaCTHHOK HM AauHa uepel 
KoB, M3 ra6a. 4, B Koropoi mpuBewenb! pasMepbl NIOMaqM HM MaCTHHOK BbI 
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POCIIMX JIHCTbEB PasHbIX APYCOBB CpeqHemsa 1956—1957 rr. ,cuenyer, uro y copra 
B-031 moma WiacTHHOK, Kak MpaBHuio, MeHbule, ueM y copta P-06. Ha o60ux 
_ COpTax IIpH KBalpaTHOM Pa3MeLIeCHHH PacTeHuil JIMCTbA UMeJIM OOJIbIIMe NacTHH- 


Ta6auua 3 


Unico XKHBBIX JIACTbEB B CpeHeEM Ha OJHO pacTeHHe 


Copt P-06 | Copt B-031° 
1955r. | 1956 r. 1957 r. | 1956 r. | 1957 1, 
Ilata : 
Pasmeulenue pactenuti 
o Kr | xk o | «er K o | wr | K | Ce) | x-r K | o |r| x 

VI Deol Gs tl Os al Ost 07 0170, T4067) AO, Tot the oll We Ogu) 6,8 |10,8} 9,9/11,3 
41 VII |17,6/18, 4/20, 5/19, 4/18, 8/21,4119,7| 21,3 | 24,8 20,4 | 21,4 | 22,3 120;3)27 ,9|24,7 
PVA 23, 4125, 0 OL, 2/31, 4/28, 1/35,4/23,4| 26,3 | 31,8 O2y 4 NRO} OmEtolieO 26, 9}29, 135, 4 
1 IX = |29,3)/30, 0/36, 9/33, 4131 0/40, 1/27,5| 32,3 | 39,3 36,5 | 88,5 | 44,8 |33, 6/36, 7/45, 4 
30 IX |28, 9/27, 6/32, 3/34, 7/30, 8/38, 9/32,9] 36,4 | 44,5 35,8 | 86,5 | 44,6 |36, 7/40, 9/52, 1 


KH, YeM Ip OObIMHOM H KBajpaTHO-rHe3oBom. Ha 3acyxy cBeksla pearupoBasa 
Ppe3KHM YMeHbIUeHHeM IlouLaqM MiacrHHoK. Hanpumep, Ha copte P-06 mpu 
| OOBIUHOM Pa3MeLeHHH MWloulalb nviacruHKu 10-ro mucra B 1956 r. cocraBaala 
138 cm’, a B 3acymIMBom 1957 r. 112 cm?; 15-ro mucra, coorBercTBeHHO,—177 
u90 cm? HT. 1. PasHuubl MexkAy Copramu M0 peakIlMH Ha 3acyxy He HaOmofanocn. 


Ta6Omuua 4 
IInomjaqb MWwacTHHOK JIHMCTBeB B KBajlpaTHbIX CaHTHMeTpax 


Homepa JHCTbeEB B MOPAAKe UX NOABJICHHA 


eons Pasmellenue 

te Sg sa | 5-0 | to-n | 15-4 | 20-1 | 25-0 | 30-4 | 35-2 
P-06 fo) 41 85 125 133 97 74 18 = 
P-06 K-r 32 93 142 140 97 60 44 — 
P-06 K 33 89 187 206 148 104 65 50 
B-031 fe) 29 1p 105 134 96 71 — — 
B-031 K-r 27 67 125 135 105 85 40 —_ 
B-031 K 42 96 161 173 144 113 08 04 


BaxKHO OTMeTHTb, UTO IPH KBalpaTHOM Pa3MellleHHH YMeHbIUeHHe pasmepa 
MulaCTHHOK IIpH 3acyxXe OblvIO MeHbINMM, 4M IIpH OObIMHOM. 

Yepemmku y copra B-031 Kopoue, yem y copra P-06. B cpefuem 3a 1956— 
1957 rr. pH O6bI4HOM pa3MeleHHM YepeloK 3-ro mucTa y copta P-06 uMeu 
asuuy 5,1 cm, y copra B-031—4,6 cm; 10-ro aucra, coorBercrBenHo,— 11,6 u 
8,9 cm uv. J. Ilo Aue YepenIKoB pasHHlbl Mex Ay BapHaHTaMH PpasMelleHHA Pa- 
cTeHuH He HaGwOJallocb, HO Ha 3acyxy CBeKJla pearHpoOBadla pe3KHM YMeHbIIe- 
HHeM JWIMHbI Yepemmkos. Ha copte P-06 npu oObI4HOM pa3MeleHHH AJIMHa Ye- 
pemka 10-ro aucra B 1956 r. cocrapasauia 18,6 cm, B sacyuuiMBom xe 1957 r.— 
9,9 cm; 20-ro mucra, coorTBeTcTBeHHO,—17,1 u 7,9 cm UT J. 

JluctroBpax nmopepxuHocrs. M3 mpupesenubix B Tab. 5 JaHHbIXx 
ciewyer, YTO pasMep MHCTOBOM MOBepXHOcTH y copTa B-031 mpu OObINHOM i 
KBaJ[paTHO-rHe30BOM Ppa3MeleHHH pacTeHvi, Kak IpaBuJl0, ObIM OdbIUIMM, 
a Ip KBa[paTHOM Pa3MeleHHH HECKOJIbKO MeHbIIMM, YeM y CopTa P-06. Croco6 
pasMellleHHA PpacTeHUl CyUleCTBeHHO BMMAJ Ha PasMep JIMCTOBOM MOBePXHOCTH: 
Ha OOOHX CoOpTaX KBa[paTHO-rHesoBoe pasMellleHHe pacTeHHH NO pasmMepaM 
JIMCTOBOH MOBepXHOCTH, KaK [paBHO, MpeBbluaNO OObuHOe, a KBalpaTHoe 
pa3meuleHHe, B CBOIO OVepe|b, 3HAYHTEbHO MpeBbILWAaIO KBapaTHO-rHes Looe. 

B nepuoy Han6ouee CHIbHOTO pasBUTHA JIMCTOBOrO alimapaTa pasMep (pyHK- 
IMOHMpyloulell JIMCTOBOH NMOBepXHOCTH Ha TekTape Mocepa MpH KBalpaTHOM 
pa3sMeuleHuu pacreHuit Obl O6bUIMM, YeEM MIpH OObMHOM H KBafpaTHO-rHe3]o- 
Bom. B cpefuem 3a 1955—1957 rr. mpu takruueckH TYyCTOM HacaxKeHuH, 
y copra P-06, HampuMep, JHCTOBaA MOBepXHOCTb Ha rekTape Ha Avie! a 
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india Tp OObIMHOM pasMmeuleHuH pactennit 19 560 mM’, MIpH KBajlpaTHO-rHes-} 
nopom — 21 344 m?, npu KBaxpaTHom — 21 993 m’. | 

B 3acyiu4BoM 1957 r. MCTOBad NOBepXHOCTb Mo cpaBHenuto ¢ 1955 n 1956rr.4 
Oba pe3KO YMeHbIWeHHO (Ta6w. 5). 


Ta6Ouuua 0 
JIucToBaad MOBepXHOCTb B KBaJ{paTHEIX CaHTHMeTPaX B CpeAHeM Ha OHO pacTeHHe 


Copr P-06 | Copt B-034 


{ers | 1956 r. | 4957 r. | 1956 r. | 4957 r. 


mer Pasmewlenue pacTennit 


Se ee a Oe eA 


15VI 303] 323] 332] 456) 433] 784| 427/ 660 | 825 | 395 | 489] 688 | 508 
4VIL 11995|2047}2138]1223]1459]2555| 780] 1205 | 1548 | 1399 | 1656 | 2766 | 863)1538/1704) 
45VII |2026|2378]/3151/2245]2968)3191| 886) 1582 | 2256 | 2598 | 2942 | 3364 /1055)1759)2172}) 
4 VIII |2607/3496|5567/2606/2785|6627| 776) 1344 | 2151 | 2240 | 2527 | 4610 | 904)1598)2026)) 
{5 VIII |2173/2212/5480|2546/3183/7003} 924) 1597 | 2422 | 3281 | 3392 | 5572 |1063/1694)2416.4 
11X  |2859|3392|5165|1870|2478/5732] 983) 1510 | 2444 | 2447 | 2390 | 4309 |1030/1762/2553 yf 
151X |2411|1750/4367/2470/2413|3998|)1252| 1910 | 34814 | 2414 | 2770 | 3917 |1301]2549/3493.) 


Y pacrenuit c Gosee MOUIHbIM JIMCTOBbIM almapaToM HaOJOMaJICA NOBbILUEHHbIE. | 
mpupocr Beca KopHensoya. B cpeqHem 3a 1955—1957 rr. yaa copta P-06 Boy 
BTOPOH MOJIOBHHeE MIOA MpHpocT KOpHeMoOa Mp KBapaTHOM Ppa3MelleHHH |} 
coctapas 9,3 r (mp o6pmuHom 3,3 Fr) B CyTKH Ha pacreHue. B Kone BereTallnh| 
IPH KBapaTHOM Pa3MellleHHH KOpHenio Becu 635 r, npu oObtHOM — 267 ri 
IIpH KBadpaTHo-rHe3qoBom — 279 r. Y poxall KOPHeH, COOTBETCTBEHHO, COCTABJIAUE I 
338, 329 u 331 u/ra, a ux CaxapucTocTb, cooTBercTBeHHO, 17,5, 18,3 u 18,5% |] 

[13102%eHHOe MOKasbiIBaeT, UTO 45—50 THIC. KBAaAPaTHO Pa3MelLeHHbIX pacte- 
HHH, paciojlaraad MOIN[HbIM JIMCTOBbIM allmapaTOM, CO3JaBaJIM 3a BererTallHke 
Ha reKTape TaKOM 2%Ke yporxKal, Kak H 100—120 ThIc. pacreHuli c MeHee PasBUTbIM | 
JIMCTOBbIM alllapaTom. 


XapbKOBCKHli CeIbCKOXO3ACTBEHHBIM Ilocrynuso 
uucTHTyT uM. B. B. JJokyuaepa 27 I 1988. 
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Jloxrzanp Akanzemun Hayk CCCP 
1958, Tom 119, M5 


IKCHEPHMEHT AJIBHAA MOP®@O/JIOTH A 


JI. B. MOJIEXKAEB, JI. B. AXABAJI3E, H. A. 3AXAPOBA u B. JI. MAHTBEBA 


O PETEHEPALMH MHOKAPJIA Y MJIEK ONMTAFOLAX 
(ITpedcmaeaexo axademuxom K. H. Cxpabuxom 14 I 1958) 


M3 onbiros Ha MuleKonuTaromHx (7,1% 7) 4 marouoro-anaTOMM4eCKHX aHHblx 
Ha ueoBeke (*,*) H3BeCTHO, UTO MBIIIa Cepia Nocle pakenusa HM OOpas0BaHna 
uHdapkta He peredepupyer HM OYar NOBpexyeHuA pyOuyerca. TombKO y HOBO- 
POX eHHbIX KOTAT Ha MeCTe KOJOTO-pesaHOli paHbl HaGiOfaach pereHepalua 
mMuoKapJa (""). [loyans BoccTaHoBJeHHe YrpayeHHOM pereHepallHOHHO! croco6- 
HOCTH KOHeYHOCTeH y JIATyuleK (°) H MOKPOBHBIX KOCTei Yepera y MuleKOMUTAIO- 
ulHx (°), MbI CleaIH MOMbITKY BbISBAaTb PpereHepalMio MHOKapfla y B3pPOCJbIX 
MleKonuTaouux. Mbl ucxXOQWJIM H3 OCHOBHBIX 3aKOHOB H NpHHUMMOB B yYeHHu 
© pereHepalnu (°,’) H CUHTaJIM, UTO [WIA BOCCTAHOBJIeEHHA YrpaveHHOM B Cpuso- 
HW OHTOFeHese pereHepalHOHHOH CMOCOOHOCTH Y XKHMBOTHbIX HeOOXOLMMO pe3KO 
YCHJIMTb peAyYWMpoBaHHyio y HUX CusnoorMyuecKky!o CTalMio paspylieHua u 
eludpepeHWupoBKH TKaHeH NMoOBpexeHHoro HM HepereHepupyroulero oprana. 
Jima 9Toro MbI MpesioxwuIM MeTO, XHMMYeCKOH OpraHocnelupuyHoH TpaBMa- 
TH3alluH, T. e. BO3SJeCHCTBUA Ha NOBPeKAeCHHbIM Oprah efO TKaHeBbIMH OemKaMu 
WIM MpoOkyKTaMH UX pacMafsa, a Takxe HyKJeompoTenfamMu. Oror merToy a 
NOJIOMKUTEIbHbIC Pe3yJIbTaThI B HaWMX MpexHUX onpitax (8, 7°) uw onbirax Apy- 
rux apropos (”). B uccjeqOBaHHH MbI KOMIMJI€KCHO MIPHMeHHJIM MeTOJIbI: 9KCTe- 
PHMeHTaJIbHOH Mopdosoruu, OMOXUMHU, CPusHOOrHN (2eKTpOKapAnorpadhus) 
Mu Tucrouoruv. B HacTrosel CTaTbe Mbl COOOULaeM YaCTb NOJIYYeHHbIX HaMH pe- 
3YJIbTATOB. 
Onpitbl 6bWIM mocTaBsleHb! Ha 80 OembIxX KpbIcCax — crapbIx, Becom 300 r 
M Ooulee, PIaBHbIM OO6pa30m Camilax. OnepalluaA Bellacb B YCJIOBHAX CTePHJIb- 
HOCTH, MO yperaHoBbim HapKo3om (10 ma 5% pacrBopa Ha | xr Beca). IIpume- 
HAJICA allmapaT WIA UCKYCCTBeHHOrO bixaHna. K cepALy NOAXO(MIM, BCKPbIBaA 
yeTBepToe MexKpeOepbe HM MepuKapf. Ha nepeAHei creHke JeBoro xKeTyouKa, 
HeMOaieKy OT BEPXYUIKH, BO3JIe JeBOH HHCXOMAUeH BeHeYHOH apTepHH, C No- 
MOULbIO 9JIEKTPOAMaTepMuyeCKOrO allilapaTa OeCKPOBHO KOaryJIMpoBaIH TKaHH, 
MpekBapHTebHO MpoBeqA HOBOKaHHOBYO OwloKaly cepAwa. Bosnukal Oeubiit 
HHpapKTonosOOHbIt KOHMYeCKH Oar MOBpexKNeHHA C AMaMeTpoM H IvlyOu- 
Ho 4—5 mm. Jlanee pany nmocnoino saumBaiu. LloqonbirHbIM %XHBOTHBIM 
yepes eHb B TeveHHe 14—20 He JelatH MOKOX%KHbIC MHbEKUM 
6vonpenaparos: ruApomu3aToB HM SKCTpakTOB U3 CepAlla Kpbic. [uApomMs mpoBo- 
uM B MpucyrcTBuu KatelicuHa (!4) B IluTpaTHOM HJM alleraTHOM Oydepe 
pH 4,4 8 reyenne 18 uac. Pugpomusat cyuiuiu BBakyyMe MH TepMoctaTe MIpH Bie: 
Mepe, ynorpeOeHvem pasBoquin B 0,85% dusMouorMyecKoM pacrBope Oo 
cofepxxanua 0,0086 mr/ma. Baogusan 7 pas mo 0,5 Mil. QkcrpakT NpHroTOBAAH 
u3'CBeXKUX CepJell Kpbic Ha (pusMoMornuecKom pactBope. B revenue | vaca Beiep- 
*KuBatn mpH 2—4° mu cubTpoBamHM Yepe3s OOBIMHDIM [usbTp. BBouu m0 
0,5 ma 10 pas uepe3 JeHb: 5 pas 28%- u 5 pas 14%-i pacrpop. )KuBoTHbix 
3a6upanu uepe3 1, 2, 3, 4, 6, -7, 10, 13, 15, 17, 20, 30, 45, 60, 90, 120, 160 
JWueit mocue onepauun. Cepaua tbuKcupoBanu B xuAKOcTH TemIH c yKcyCHou 
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KHCIOTOH, TapatbHHOBble Cpe3bl OKPalIMBayIM TeMaTOKCHJIMH-303HHOM HM MO) 


Bau-lusony. 

B KOHTpOue C MPOCTLIM NOBpexkKeHHeM Cepflla B MepBble THM MocJle oMepalun | 
B OWare HEKPOTH3HPOBAHHbIX TKaHeH HaOwIOMaloTcA: OTEK, MHPHbTpallHA 9PUT-> 
PpOWUTaMH H Jel KOWMTAaMH, 3aTeM NOABJIeEHHe JIMMMPOMMTOB NOMHOMAacTOB, HC4e3-- 
HOBeHHe sep B MbIMIMaXxX H COCPAMHUTeIbHOK TKaHN, PparMeHTalua, Tuibl6uar biti | 
M 3CPHHCTHIt paca, a 3aTeM JIM3HC MBIILeYHbIX BOJIOKOH. Jlanee, c 4—5 THAI 
mocule OlepalWH OT HEKPOTH3HPOBaHHbIX MbIIMeYHbIX BOJIOKOH OTJeJIAIOTCA 2KH-- 
Bble HX 4acTH, H B KpaeBOH 30He OOPa3YIOTCA MbILIeUHbIe KYJIbTH,; HAYHHaeTCA| 
PHCTHOWMTapHad WMHPUMLTpalluA OT Nepudepwu K IeHTpy O4ara NoBpexTeHHuA. , 


Tlomuoe paccacbisaHve HeKPOTH3HpOBaHHHIX TKaneH HacrynaerT Ha 13 JeHb nociey 
ollepalluu, HW pala 3amellaercs elite HespesOH COeAMHUTebHOM PyOWOBON TKAHbIO} 


(puc. | a). Ha 7 Jen nocse onepaltun cpeAM pacnayarouluxcA MbIIMeUHbIX BOJIO-- 
KOH 110 XOLY UXB IleHTpe OYara NOBpexKLeHUA BOSHUKAWT MHOOUACTHI, a Ha 20 JeHb» 
cpeM KOJWIareHOBBIX BOJIOKOH pyOila, B OTasIeHHH OT MbILLII, KPaeBOH 30HbI, BO3-> 
HHKal0T OUaKKH MbILIeCYHbIX BOJIOKOH, KOTOPble He HMeIOT MOMePedYHOH HCuepyer- - 
Hoctu. K 45 qu10 nocle onepaluu oun ucuesaror. Jlanee MpoHcxXOAUT CO3peBaHne } 
pyOula HW OGesHeHNe eFo KIeTKaMH, YTO COMPOBOX*KMLaeTcA AKTHBHIM (ParOUHTOSOM | 
pacriaaroujuXcat MbILN, H OOpagsoBaHHeM TMraHTCKHX KJIeTOK, JIMMCPOILHTOB, | 
Makpoarosp H 903uHOduIOB. XapakTepHO, YTO KOHI{bI MbILMeYHbIX BOJIOKOH} 
B KpaeBOli 30He COXpaHAIOT CBOIO NOMepedHy!0 HW MpOMObHy10 HCUepYeHHOCTh, 


He paspymlalorcs u He Jexuddepenuupyrorca (puc. 2 a). Ouu oOpactator m10T-} 


HOM COCAMHHTeIbHOM TKAHbIO, B KOTOPOH HaXOJMTCH MHOFrO «MHOLHTOB» (*),, 
BCTPeuvaIOMUXCA TaK%Ke HW BHYTPH CaMUX MbIWIeCUHbIX BOJIOKOH. 

B onbire Cc rupoumu3aToM TocJie MepBbIX Ke HHbEKIMK CepAWe CHbHO rurep- 
emupyeTca H yBemMunBaetca BOObeMe. IlomHoe pacTBOpeHHe OYara HEKPOTH3H- 
POBaHHbIX TKaHel H 3aMellleHHe HX pereHePpUPyloleH HespesION COCMMHUTEIbHON | 
TKaHbliO HacrylaeT yxKe yepes 5 AHeH Mocue oNepalluH, T. e. B 2,5 pasa Opicrpee, 
yeM B koHTpouie. Ha 13 eHb nocule onepallMu BCA paHa JO KpaeB 3anOJIHAeTCH 
pereHepupyiollel TKaHbIO, COCTOAIeH H3 HOBOOOpasOBaHHbIX MbBIIIII, COeHHH- 
TeJIbHOM TKaHH, HM MHOXKeCTBa KPOBEHOCHBIX cocyos (puc. | 6). Mbr11bt HOBO- 
OOpa3ylOTCA BHYTPH pereHepupylouieH COeCAMHUTeIbHOH TKAaHH U3 MHOOWacTOB 
He€3aBHCHMO OT KpaeB CTapbIX MbILIML, OT KOTOPbIX OHH OTJeeHbI MWIOTHOM Mmpo- 
CMOHKOH COeAHHUTeJIbHOM TKaHH. HoBooOpa30BaHHble MbIIeUHbIe BOJIOKHA 
B MaCCe He MMEIOT MOMepeyHO HCUePYeHHOCTH HM MPOAOJIbH‘IX MHO*UOPHJII, JME 
B OTJ@JIbHbIX BOJIOKHaX BHJHA C1aOO BbIPaxkeHHaA MOMepewHad HCuepyeHHOCTh 
(puc. 1 6). Capkonma3ma MX O¥eHb HexHa u MscucTa. IlyuKu HOBOOOpa3o- 


BaHHbIX MbILI, OPHe€HTHPOBaHbl MO XOMy CTapbIX, paspyuwieHHbIX. KOHI{bI MBIT 


KpaeBOH 30HbI Jequdepenuupyiorca, WoNepeuwwHad H MpoOsombHaA HCuUepyeHHOCTh 
MX UCuesaeT, CAPKOMNMA3Ma CTAHOBUTCA OMHOPOMHOM, CBeTION, OT HUX BbIpacTawrT 
TOHKHe OTPOCTKH, COsep2xKalve Apa, M MHOOacTHI (puc. 2 6). MuoOsacros oueHb 
MHOFO Ha 7 JleHb Mocue ONepallM Kak B KpaeBO 30He, TAK HM BHYTPH OYara HOBO- 
oOpasoBanua. B sTHx 2Ke 30HaX, HAYMHAA C NATOTO WHA MOCIe ONepalluu, BO3HH- 
KaeT MHOXKeCCTBO MHKPOKJeTOK, KOTOPble€ BO MHOFO pa3 MeHbIe OOLIMHbIX KJICTOK 


(puc. 2 6). MukpokeTKH BOSHUKAIOT B PaspYyIWIeHHOM H Jequdepenwupyiomemca 
BellleCTBe MHOKapfla, TvlaBHbIM OOpas0M BOKPYr XPOMATHHOBbIX 3ePHBILIeK, 
oOpasyioT Bce MepexOAbl IO HOPMAJIbHBIX KeTOK. B KOHTPOue, pH MpocTom Ho- 
BP@XKNCHHH, OOpasoBaHHA MUKPOKJIeTOK MbI He HaOwofamM. Paubuie o6pa3o- 
BaHWe MMUKPOKJIeTOK Mbl HaOJIOaIM Mpu perenepallua y Mblulei, KpBIC, 
aKcoyloTuieH HM YTouoBacTHkoB (*). HopooOpa30BaHHble MbIMWIbI HauHHator 
paspyllaTbca, MpwyeM OHOBpeMeHHO, yxxe c 18—20 uA nocne onepa- 
IMM, MO cocefcTBy MpofomkKaercA UX JlabHelitwee HOBOOOpas0BaHHe, u 
OHH ucuesaioT K 60 AHIO, BCMeZCTBHe Hero PpaHa 3aonHAeTCA pyOuoM. 

OKcTpakT flelicrByeT MaTue, YeM THAPOMM3AT, He BbISbIBAeT TAKO CHIbHOL 
peakI\HH, HO TakxKe CTHMYJIMpyeT HOBOOO pasoBaHHe MBI B OVare NMOBpexkTeHuA. 
PaccacbiBaHve HeKPOTH3MPOBaHHbIX TKaHel B OVare NOBpexAeHUA Her HHTeH- 
CHBHee M Obicrpee, YeM B KOHTPoOse, M 3aKaHuuBaeTca Ha 10—12 nenb nocae 
noppexlenua. JLexudpepenttupowka MbIII B KpaeBolt 30He CoBepitiaetca caGee 
YeM B OMbITe C PHApOsH3aTOM, HO Jyuille, eM B KOHTpOe. Ha kybTAx MBILLICUHEIX 
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Puc. 2 


BOJIOKOH oOpasyiorcsd KOJOOBUAHbIe B3LYTHA C AAPOM HW TOMOreHHOH CapKomva3- 
| MOH (pxc. 2 2). Mukpoxkuerku o6pa3y1orcs B MeHbILIeM KOJIHMYeCTBe, YEM B ONbITe 
C PHApOu3aTOM. OObeM HOBOOOpas0BaHHBIX MbBIILI, MeHbIe, YeM B OMbITe C ruy- 
_ POWH3aTOM, a Mpolecc pacmayla HX 3aKaHUMBaeTCH HeCKOMbKO paHbille, vem 
|B KOHTpowe HW OlbITe C THApomM3saTom (Ha 45 Nenb mporus 60 qua B yKa3aHHbIx 
clyuaAx). 

Oco6ce BHUMaHHe culelyer yeuTb TOMY, Kak Her pacniay,| HOBOOOpasoBaH- 
_ HEIX MbBIWI. B tesom onM He AudtbepenuupoBaHbl, T. e. He HMCIOT nonepeuHou H 
NpOAObHOK UCuepyeHHocTH. IIpu pacnaqe ux capKonuasma (pparmMeuTupyerca 
HW lpeBpalllaerca B SPUTPOWMTOMOAOOHHIe TeIbUa, Combe YacTBIO Kpyrvioit, HO 
MHOra HeNpaBHJIbHOH (POPMbI, KOTOPble H3MeHAIOTCA 10 OKpacke, mpeBpawlaacb 
M3 KpaCHbIX (OKpallleHHbIX, KaK CapKOMIa3Ma) B Xa- 
pakTepHble 2eJITble (OKpalleHHble, Kak 9PHTpoMnu- 
Tbl). Apa MBI, Mp 9TOM OKpyrasiwres u Mpe- 
BpallaioTcaA B JIMMOWHTOMONOGHbIe 3JIeMeHTHI, H3 
KOTOPbIX B J{aJIbHeHINeM BO3HHKaIOT Makpotbarn. 
Pacnajlaiorca H WpeBpauaiorca HanOoulee 3peubie 
M Pa3BHTble MbIIeYHbIe BOJOKHa. OHOBpeMeHHO 
c pacnayom, B nepuox 18—20 qua Nocae onepauun, 
PxANOM C pacnaaiwuluMuCA BOJIOKHaMH M3 MHO- 
O1aCTOB HOBOOGpa3YIOTCHA HOBbIe MBIIeYHbIe BOJIOK- 
Ha. [loqoOHoe npeBpauleHHe H30/IMPOBaHHbIX BHe 
OpraHH3Ma MONepeyHOMosOCaThIX CKeJICETHbIX MBILLIIL 
MJIEKOMMTAaIOWHX, NTHIL AH aMHOHH B 9PUHTPOLNTHI, 
JIMM@OWMTHI H MakKpodarH ObIIO OMMCaHO Tak2Ke 
IpyruMu uccyieqoBatemamu (%, 18, 19), 

VMimeetca pa paOor mo u3yyeHuio 3eKTpoKapAuorpammb! (OKT) y xppic 
B HOpMe 6e3 noBpexeHua (7°). B Hammmx onpirax OKT cHumaJin C MOMOULbIO HTOub- 
YaTbIX 9JIEKTPOLOB MO ypeTaHOBbIM HapKO30M, B TpeX OTBeeHHAX. Bcero Opl0 
cuato 918 OKT y 39 xppic, BbIGpaHHbIX MpeMMYLeCTBeEHHO C HOPMAJIbHBIM THIIOM 
IK (pue. 3a). 9K cuumanu y Kak oro *xuBOTHOrO 2—3 pa3a B TeYeHHe JIByX 
Heeb JO MoBpexkeHua, cpa3y u uepes |, 2, 3, 6, 10, 15, 20, 30, 40, 50, 
60, 80, 100, 120 u 160 Hew nocne onepalun. 

B KOHTpOJIbHOH CepHuc Mpocrbim NoppexleHHeM OblIH yCTaHOBJIeHbI 3 (u- 
3u0O0rMuecKue crayun: 1) ocrpax, KoTOpad HauMHaeTcaA Cpa3y Nocule NOBperxkjle- 
HHA HM WIMTCA HECKOJIbKO uacoB, a HHOra2—3 JHA; 2) MOMocTpasg, kKoTOpaN AIUTCA 
4—8 jHei, 13) py6llopax, Koropas HauuHaetca c S—10 AHA Nocue ONepallun u 
JWIMTCA HeompeseseHHO omroe Bpemsa. Muremuyeckas crayqua, KoTOpad Hadui0- 
Tlaerca I1pH OOpasoBaHHuu CMOHTAHHbIX MA*apKTOB WIM MH(PapKTOB, BbISBaHHbIX 
HaJIOX%KeHHeM JIMParTy pb! Ha BeHeYH iO apTepHwo Cepflla, B HallIMX OMbITaX C MrHOBeH- 
HO BOSHHKAIONIMM HHapKTONOAOOHHIM OYarOM MOBpexXAeHHA, OTCYTCTBOBaa. B 
2 cmyyaax us 7 uepes 30—40 AHeli noce onepaunu OKI npuOmu3u1acb K HOpMe, 
a K 50 HW HM Jlaslee BHOBb BepHylacb B pyOWoByto CTanio. 

B onbite c ruApomu3aToM MOsocrpyio CTalMi 3aperucrpupoBarth He yAaoc, 
BepostTHo, OHa O4eHb yKoporHacb. PyOuopas craqua BOSHHKaeT Ha 4—7 JleHb 
nocale orlepaluu, T. €. paHbille, YeM B KOHTpose (puc. 36). B 50% caryyaes OKT 
yepes 11—20 que mocule onepalluH BOSBpaulaeTcA K HOPMe H OCTaeTCA HOPMaJIb- 
HOH Jo 30 THA, a BO3MOXKHO HM JoMbule (puc. 3 6). B onbire c 9KCTPaKTOM CyIlle- 
CTBeHHBIX oTAIMUHH or OKI B KonTpome He HaliqeHo. OrmerHM TOJbKO OHO: 
y 50% 2KHBOTHBIX Yepe3 3 CYTOK MOcJe ONepalH BOSHUKWaA MOAOcTpax cTraluA 
BHOBb BO3BpallalaCb B OCTPy!0, IpHueM BCe XapakTepHble MpH3HakH MOCeAHeH 
HaGuslolaiucb 105 AHA Mocsie onepatuu. Bosspamjenua OKI k HOpMe 3aperucTpu- 
PpOBaTb He y/aJlocb. 

Cpapnenve MopdomoruuecKkuXx H (USHOJIOrMYeCKUX AaHHbIX MOKAa3bIBaeT, ne 
B TO BPeMA, KOra B OUare MOBpPerKMeHUA CepAlla pereHePuPyY!OT MBIMIIbI (LOtet 3, 
20 WHu Mocae onepallun B OMbiTe Cc rupousatom), OKT BosBpaiaerca kK HOpMe. 
Tlo3uee Ke, KOrla MbIINLbI pacnajlaiorca u ovar noBpexkJeHusA pyOlyercs, OKT 
CHOBa Tepexolut B pyOllopylo cTaslHto. 
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Baxkuelimei OuuxKalimel 3ayaueli aBIaeTca MowyseHne AudpepeHunpoBKy 
MU COXPpaHeHuA HOBOOOPasYIOULHXCA MBILeCUHBIX BOJIOKOH MHOKapza. Paspeulenue 


ee NO3SBOJIHT MPpHHIWWIHaJIbHO I0-HOBOMY MOMOUTH K pas pelleH MIO mpoO1eMbl 


JleveHH MH(apKTOB cepa y deloBeKa. 


BbIBO. bi 


1. Tlocae noppexkJeHusa Cepia KpbICbl IPH MOMOLIH 3/leKTpoAMaTepMH4eC KOH 
KOaryJIAMHH BOSHHUKaeT HHPapKTONMOMOOHIM OYar HeKPO3a, KOTOPbIM paccacbl- 
BaeTca MW 3aMellaeTca pyOWom C HeOOJbIIMMH OYaKKaMH HeludpepeHn poBaH- 
HBIX MBI, KOTOpble Jalee paspymatorca u ucuesaior. Mpmmltbl KpaeBOH 30HbI 
He pa3pymlaiorcs, He Aekudepenuupyrorcs u He pereHepupyior. MuxpokJerku 
He oOpa3yiorca. 

2. [IpHo6pa6orke KMBOTHHIX PHAPOMH3aTOM Cepia OYar HEKPOTH3HPOBaHHbIX 
TKaHelt B 21/, pa3a ObicTpee paccacblBaeTCA, YM B KOHTPOJIe, H Ha ero MecTe 
HOBOOOPASZYIOTCA MBIIUMLI, MpHtem 6e3 CBA3H C KOHIWAMH CTAapbIX MbIILII, KpaeBon 
30HBI. Tlocmequwe CHIbHO pa3pyulatorca, Meluddepenuupyiorca Hu OOpasytoT 
MHOOIacTbl H TOHKHe MbIllIeuHble OTpocTKH. IIpu 9TOM BOSHHKaeT MHOKEeCTBO 
MHKpOKsJIeTOK. OKCTpakT CTHMYJMpyeT pereHepalluio MbIIMIMbI cepfila cadee, 
ueM PHAPOMM3aT; KOHLI CTapbIx MbIIU caGee AeluepeHWupyworcsa HW OOpasylor 
KOJOOBHAHbIe B3AyTHA. 

3. Hospoo6pa30BaHHble MBIINLMbI He AudpepeHUupyiorca u yepes 2 Mec. Tocwe 
onepallHu MOJIHOCTbIO pacnaawrTcs, 3ameulancb pyOuom. IIpomecc ux pacmaya 
COMpOBOx*KAaeTcA OOPas0BaHHeM IPHTPOLMMTOB H JIMMPOMMTOMOMOOHHIX SJIEMeHTOB. 

4. Tlocae nmoppexkeHun cepqua OKT mpoxoyur ocrpy1o, moxocrpyto u pyo- 
WoBylo cTajuu. B onbire c PHApONM3aTOM OYeCHb yKOpauUBaercA NOsocTpaad cra- 
Ma, apyOmoBan HacTymaer paHblille, 4eM B KOHTpoe; B 50% cury4aeB Ha 11 WeHE 
nocsIe onepatuu OKI posspamaerca K HOpMe, YTO MOpdoIOrM4eCKH COOTBETCT- 
BYyeT BOCCTAHOBJIeHHIO MHOKapsa. 


VUuctuTyT Mopdosormu 2KuBoTHBIX uM. A, H. Cepepltopa Iloctynua1o 
Axkaylemuu Hayk CCCP 14 I 1958 
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Hoxmaqn Akanxemuu nayx CCCP 
1958, Tom 119, Ne 5 


PH3HOJOLH A 


A. T. THHEWMHCKUH wu JI. H. ABAHOBA 


POJIb CHCTEMbI THAJIYPOHOBAA KHCJIOTA — FHAJIYPOHHJIA3A 
B MPOUWECCE PEABCOPBIUMH BOJbI B NOUEGVHbIX KAHAJIbILAX 


(ITpedcmaeaexno axademuxom JI. A. Op6eau 81 I 1958) 


Kak y2Ke cooOmjal0cb (*), B MOUe YeOBeKa HW XKMBOTHBIX HaMH Obs OOHAapy2KeH 
cbepMeHT ruamypouujasa. IIpu stom Obim0 ycTraHoBueHO, YTO rHuaNypoHHLasHan 
AKTHBHOCTh MOU HaXOAUTCA B 3aBMCHMOCTH OT pasMepa MOUeOTeeHHA, Nagas 
nmociie BOMHOK Harpy3kKu 0 JIOFapHdMuyecKOH KpHBOM. 

[laqeHue rMaslypoHHasHOl AKTHBHOCTH MOUH C YBeJIMYeHHeM Auypesa MOET 
3aBHCeTb HJM OT pasBeleHuA (bepMeHTa, OTJe/IMeMOro B MpocBer He*poua B HeKO- 
TOpOH MOCTOAHHOH KOHUeHTpalluu, MIM %e OT TOrO, ¥TO orqaya bepmeuTa 
MOY“eYHOM TKAHbIO MPOMCXOJMT TOKO MPH MaJIOM MOYeOOpas0BaHHH HM MIpeKpa- 
UaeTca pH OObIUOM. 

J\a BbIACHeEHHA CYU[HOCTH Mpollecca, exKallero B OCHOBe OOHapyxXeHHOH 
3aBHCHMOCTH, OblJI MpOBeeH PAA SKCMePHMeHTOB C HCKYCCTBEHHBIM pasBeeHHem 
HM KOHIGHTPHpOBaHHeM MOUH, Touy- 


YeHHOM YCoOak IPH pasIMUHBIX ypoB- 37 . 

HAX MOYeoTZeeHHA. HanOomee KOH- 85 Se 
WeHTPHpoOBaHHad MO¥a pasBosMach SL” 

WMCTHIJIMpOBaHHOH BOLO Wo oOb- S§§7 
€MOB, COOTBETCTBYIOULUX eCTECTBEHHO Se 0 Lae 
Hapacratoulemy uypesy. Ilpu stom 30 ey: eae A WE len 


OKa3al0cb, TO THaJlypoHujla3HaA Auypea malin? Mun 
AKTHBHOCTb MOU, MOJyYeHHOH pH Bid! Hina paisa ah ted nes Oud Tae 
MaJIOM [uypese, nocule pas6aBJieHHuA Aighoutho Abrdphocramoum: Di takaypiaces 
ee if vitro OCTa€TCH OTHOCHTCJIBHO youn, MomyyeHHOH B eCTeCTBCHHBIX yCJIOBHAX, 
BbICOKOH WM CHHKaeTCA JO HYJIA IPH. 2— akTHBHOCTb HCKYCCTBEHHO pa3BeeHHO! 
3HAUHTeJIbHO OOIbINHX OObeEMAaX Pas- Moun 
BeJeHHA, YeM 29TO HaOwIOfaeTcA BO 
BP€MA eCTECTBEHHOFO YBeIHYEHHA MOUeOTAeeHUA (PHC. ie 

TlomHaa norepA rHasypoHuasHOl AKTHBHOCTH BOSHUKAaeT IPH eCTeCTBeHHOM 
BOSpacTaHHH MOUeOTIeeHHA, KOra OHO AocTHraeT 1,2 mar/mun. IIpu ucKxyccr- 
BeHHOM 2Ke Ppa3sBeeHHM MOUN LO IKBUBAJICHTHOTO TaKOMY AMypesy OObeMa aKTHB- 
HOCTb cocraBuser 20 eHHHIL M MafaeT JO HYJIA JIMWb MpH OObeMe, COOTBETCT- 
BYIOUIEM PasBefeHHIO, KOTOPOe HMewO Obl MecTO IpH Auypese 3,0 MJIMHH. Ec 
UcxOHad mpoOa HeaKTHBHA, TO AKTHBHOCTH ee He yaeTCA OOHapyKHTb HU MocwJe 
CryueHuA MOYM JO OObeMa, COOTBETCTBY!OUerO MaJIOMy PasMepy MOUEOT/eWe- 
Hus. TaKuM O6pa30M, KOHUeHTPHpoBaHHe MOU, COOpaHHOH Mpu OobIOM Any- 
pese, BeJIMYHHY TMaslypOHHLa3sHOH AKTMBHOCTH CYUIeCTBeHHO He U3MeHseT. 

CrelopaTesbHo, CHH2KeHHe (bepMeHTATHBHOM AKTHBHOCTH, HaOJ10aemoe mp 
BO3PaCTaHHH MOUCOTIIeCHHA, KOHICHTPalMOHHEIM sceKTOM OObACHEHO ObITb 
He Moxer. OueBHJHO, YTO MO Mepe pa3BUTHA AMype3a MpOvCxXoAUT UCTHHHOe 
YMeHbIueHHe oTauH PepMeHTa 9/IeMeHTaMH MOUeYHOH TKaHH. 
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B cBa3H C STHM MpecTaBJAIO OMpeeJIeHHbIM HHTepec HCCeOBaTh, coxpa- 
HACTCA JIM YCTAHOBJIeHHaA 3aBHCHMOCTb B YCJIOBHAX Pa3sBHTHA Anypesa, BbI-- 
3BaHHOLO He BOJHOM Harpy3kou, a tpyrum dakropom. JL sToH WeJI MbI BOCIIOJIb- 
30BaIHCb OCMOTHYeCKHM J\MypeTHKOM — MOUeBHHON. 

PesyJIbTaTbl OMbITOB STOH Cepuu, MpecTaBeHHble Ha PHC 2, NOKa3saJM, 4TO! 
yBeJIM4eHHe MO“COOPas0BaHHA, BbIsBAHHOe OCMOTHYECKUM JMYPpeTHKOM, He COMpo-- 
BOXKaeTCA CHHKeHHEM PHaJyPOHHAasHOH aKTHBHOCTH MOoUH. DepMeHTaTHBHAA! 
AKTHBHOCTb OCTaeTCA Ha BbICOKOM YPOBHe JlaxKe IPH TaKHX OOJIbUIMX PasMepax: 
MOYeOTACICHHA, Kak 2,4 mui/M?-MHH., B TO BPeMA Kak Nocwle BOMHOM Harpyskul 
MOUa COBepIeHHO YTpavHBaer aKTHBHOCTh yxKe Mpu Auypese 1,2 Mu/M?- MMH. 

Takum oOpa30m, MafleHuve Trna-- 
JIYPOHHa3HOH aKTHBHOCTH MOUH! 
CBA3aHO He C CaMHM (aKTOM BO3pa-- 
CTaHHA MOYeOTAeJIEHHA, HO C (PH3HO-: 
JIOTHYeCKHM Me€XAaHH3MOM pa3BHTHA 
yBeMueHHOorOo § nype3a. Boj 
WHype3, MpOHCXOAMIHH B YCJIOBHAX. 
; 96 te Oty =“ OMABMEHUA PakyJIbTaTHBHOH pead-- 

AUGPED® ne) copOuMH, MporeKaer Mp HH3KOl, 
ai seer ee tye MIpH OCTH2KeHHM HeKOTOPOrO KpH- | 
om = se Maen goetes ere teas peax- TH¥eCKOrO ypoBAA — Hyslepoli THawy- | 
tuu: { — aKTHBHOCTb MOUH pH BOAHOM uype- POHHMAaSHOM AKTHBHOCTH MOYH. Oc- | 
3e, 2 — aKTMBHOCTb MOUH MpH ocmoTHyecKOM MOTHYCCKHH Ke JHype3, MpOUCxo-} 

muypese AAuluH B YCJIOBHAX WHTCHCHBHOH | 
(baky.IbTaTHBHOM peaOcopOUnH, MpOTeKaeT pH BbICOKOM THaypOHHasHOH aKk- | 
THBHOCTH MOUH. 

Orciolla AouKeH ObiITb CleNaH BLIBOL, UTO CHCTeMa TuayYpOHHasa — ruavly- | 
pOHOBaA KuCOTa IpHHUMaeT yaCTHe B Mpollecce PakyIbTATHBHOH peaOucoplun 
BOJbI, OCYUIECTBIAIOULCHCA B AMCTaJIbHOM CerMeHTe Hedpoua. 

B coorsercTBHH C 3TUM HaliexKaslO UCCeLOBaTb BJIMAHHE Ha THaJlypOHH]a3- 
HY10 AKTHBHOCTb MOUM BarKHeHWero daktTopa peryiAHH dakyJbTaTHBHOH | 
peaOcop6muu — aHTuyuypeTuyeckoro ropmona runodu3a. IIpH stom Heo6xo,uMO 
ObWIO CO3aTb TaKHe YCJIOBHA SKCMePHMeHTA, IPH KOTOPHIX JelcTBHe STOTO Top- 
MOHA MO3KHO ObIWIO Obl H3yYaTb, MAKCHMAJIbHO OCaOHB CBOHCTBeHHOe ero 3¢p- 
(beKTY YMeHbIeHHe WMypesa, MOCKOJIbKYy TaKOe YMeHbIeHHe Camo 110 ceGe Beller 
K MOBbIMeHHIO FHaJlypOHHAa3HOH aKTHBHOCTH MOUH. C STON WesbIO MbI BBOLUWIN 
2KXHBOTHOMY TOPMOH Ha (ouHe AMype3a, BbIsBaHHOTO KOMOMHUPOBaHHOM BOJHO- 
OCMOTHYeCKOi Harpy3koH. PKuBoTHoMy Ha (poHe pa3BuBalouleroca BOoLHOrO 
Wuype3a BBowMacb Mo¥eBHHA. JIMypes Bospacras ene Sombie. B ator nepuoy 
BHYTPHBeHHO HMHbEeWMpOBacA MMTyHTpHH II. 

Kak Buno u3 Ta6. 1, B KOTOPOH MpefcTraBeHbI JaHHble STON CepHu ONbITOR, 
BodHad Harpy3kKa Tak YBeIMUMBalla AWype3, 4TO MO¥a yTpauuBana Yrualypo- 
HHa3Hyl0 aKTHBHOCTb. BBeeHve MOYEBHHb! Noce BOAHOH Harpy3Ku yBeMUH- 
Ballo Mypes ene Oovubile, HO He OKa3bIBaIO HUKAKOFO BMAHHA Ha BeIHUMHY 
cbepMeHTaTHBHOH akTHBHOcTH. Ilocjle HHbeKIMM NUTYMTPHHA, MOBbIIalonLero 
MUcTasIbHy1O peaOcopOumMio BOLE, WMype3 HeCKOJIbKO YMeHbIUaJICA, HO Oaroxaps 
OCMOTHYeCKOM AKTHBHOCTH MOUYeBHHbI MpooxKa yepxKuBaTbCaA Ha BbICOKOM 
YPOBHe, 3HAaYHTeIbHO OOJIbIe, YeEM IPH HCXOMHOM BOHOM JMypese. Moua, He- 
CMOTPA Ha 9TO, MpHoOperala SHaYHTeIbHYIO THaYPOHHasHy1O AKTHBHOCTH. 

H3n0%KeHHblli 9KCMepUMeHTaIbHbIM MaTepHasl MpHBOLMT Hac K Mpelf1on0x*Ke- 
HMIO, YTO IYTH peaOcopOWHA IeKTPOMHTOB HM BOLbI pasIMUHbI. O1eKTpoMMTDI 
AKTHBHO TPaHCHOPTUpYIOTCA Yepe3 KJIeTKH KaHaJIbleB MPH MocpecTBe JH3HMa- 
THUeCCKUX CHCTeM, MpHpoOsla KOTOPbIX He yCTaHoBJeHa. Stor TpeOyrouyMli 3aTparbl 
‘9Hepruu Mpolecc co3sfaer OCMOTHYeCKHH TpayueHT KpoBb — moua. Bosa xe 
NOKHaeT MPOCBeT KaHaMblla He Yepes KMeTKU, a Yepe3 Me*KKJETOUHDI «eMeHT», 
COCTABHOH UaCThIO KOTOPOPO ABI AeTCA May pOHOBaA KUCOTa. Benwunna dakyub- 
TaTHBHOK peaOcopOtun onpeweAeTcA cCTeleHbIO MpOHHaemocTH 9TOro Ie- 
Menta. B cocroxHun runeprukparalun OpranH3Ma ero crpyKktypa WA BOLI Maio 
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Ss 


/uanyponudasnar 
akmubnocine (YT, Our 


Ss 


Ta6Ounua 1 


Buuanve BOAHO-ocMoTHNeCKOl HarpysKH MU NHTYHTpHHa 
Ha THaJlypOHHasHy!0 AKTHBHOCTb MOUH 


Boguaa Harpyska Brejenue MO¥eBHHDI Breqenne NHT yuTpuna 
aaypes, waite) cnt (rmvpes aaiataan| AMET Jauypea sapere] SZueHeer® 

ye 0 2,0 0) HG 11 
1,5 0) 9,0 0 Pays/ 13 
1,8 0 0 0 Vell 11 
2,8 0) 6,0 0 0,0 28 
2,8 O 6,0 0 Vas) 31 
4,5 0) 6,0 0 Dates 30 
4,9 0 11,0 0 2,9 16 


MpOHHMWaema, 4YTO HW CO3MaeT BO3MOXKHOCTh OOPa30BaHHA B JMCTAJIbHbIX OTMeax 
Hepoua CHJIbHO FHNOTOHHYHOH MON, KaK 9TO XapaKTepHO WIA BOAHOLO Auypesa. 

IIpH jeruyparawuu pe3ko MOBbIWaeTCA CeKpellMA aHTHAMyperuyeckoro 
ropmona. MexanHu3M ero JelicTBHA 3aks10UaeTCA, 10-BHAMMOMY, B MOOMIN3allHH 
rHaJly POHHasbl, OTeIAeCMOH KJIeTKaMH Hedpoua. Iloy BauaHueM STOrO (epMeHTa 
TrHaJlypOHOBaA KHCJIOTAa MeXKKJeTOUHOrO WeMeHTa JleNOJMMepH3yeTcs, WH MHOFO- 
KJleTOUHaA MeMOpaHa KaHaJIblla CTAHOBHTCA JIerKO MPOHHMaeMOH JIA BOJBI. 
BewlelcTBue STOO, NOBHHYACb OCMOTHYeCKOMy FpaMeHTy, CO3qaBaemomy padorTon 
KJIeTOK, BOJa MOKHaeT MpocBeT KaHasibila. DakysbTaTHBHaA peaOcopouuaA, 
OCYINECTBJIACMaA NO STOMY MeXaHH3MY, MpOHCXOAUT C TeM OOJIbIeH HHTCHCHB- 
HOCTbIO, 4eM OOUIbIle JENOMUMepH3YIOWNIMH Tua yPOHOBYIO KUCJIOTY acpdext, T. e. 
yeM OOJIbIe THaypOHHLasbl OCBOOGOKMaeTcA KeTKaMH. 

MmeHHO 9TOT Mpollecc exKHT, MO HallieMy MHEHHIO, B OCHOBe 3aBHCHMOCTH 
Mexky [Mype30m wu TrvasypoHHya3s0H moun. Maspii Wuype3s (3HauHTeJIbHaA 
tbakyJIbTaTHBHaA peaOcopO6uuA) compoBoxaeTca BbICOKOH va yponuasHon 
AKTHBHOCTbIO MOUH, OObIIOH AWHype3 — MaJIOH AKTMBHOCTbIO. 


VMucTHTYT 2BOJIOUHOHHOM du3HoJOrHu Ilocrynuao 
um. HM. M. Ceuenosa 291 1958 
Axkayemuu Hayk CCCP 


IWUTHPOBAHHAA JIMTEPATYPA 


1A. T. Tunenunucxulh, A. A. Bpoutman, Jl. H. Hpauosa, Broa. 
9Kcn, Ovo. H Meq., 38, 32 (1954). 
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Jloknagn AkayemMun Hayk cccP 
1958. Tom 119, Ne 5 


PH3HOJOlHA 


H. A. POKOTOBA u H. M. TOPBYHOBA 


O PE®JIEKTOPHbIX H3MEHEHHUAX MOTOPHKH TOHKOFO 
KHWIEQVHHKA MPH BO3AEMCTBHH HA EO CJIM3SHCTY!O 
XHMMUYECKMX PA3APAXKMTEJIEH HW BETA-JIYYEM 


(ITpedcmaeaeno axademuxom K. M. Botxosoim 27 I 1958) 


Cpeiu Oobuloro YNCa WaHHbIX O pe*leKTOPHOM MexATeJIbHOCTH, CBA3 aHHOM 
C pa3paxkeHveM OpraHoB Ke yOUHO-KMMWeYHOrO TpakTa, MOUTH HeT CBeeHHH O 
pedbileKcax CO CJIM3HCTOH TOHKOFO KuWedHHKa. B suTrepatype HaM yJlaJlocb BCTpe- 
THTb JIMWb CMHMUHbIe, paspO3HeHHble (aKTbl, YKa3bIBalOllMe Ha TO,YTO petpJleKCbI 
CO CJIM3HCTOH KHUICUHMKAa BbI3bIBaIOTCA C OOJIbIUHM TPYOM HM He ABJIAIOTCA M0- 
crosHHbimu (1, *). IlpH 9ToM omuMcbiBaloTcA peakIMH CepeyHO-cocyMCTOH u 
UbIXaTeJIbHOH CHCTeMbI 

B wacrosulel padore MbI MOMbITaIMCb HCCeLOBaTb pedJIeKTOPHble peakInu, 
BOSHHKaloulue IPH pasqpaxkeHHu CJIM3HCTOH, Ha HHOM, (YHKUMOHAbHO Ooslee 
OIH3KOM MOKa3aTesle — Ha MOTOPHKe TOrO Ke OTAeNa KMWeYHUKAa, HMeA B BHI, 
4YTO BO3MO3KHO B 3TOM CuIy4ae pectbieKcbl OyLYT BbIABJIATbCA Oosee ueTKO. M3yue- 
Hue TAKUX pe*PIeKCOB MOTJIO Obl OKA3aTbCA MOJMe3HbIM MPH pelleHHH HEKOTOPbIX 
BOMPOCOB, KaCalolulHXCA POJIH HW yuacTHA HEPBHOHM CHCTeMbI B peakKIMAX OPpraHu3ma 
Ha JleHcCTBHe HOHH3HPYtollero H3JIYICHHA: U3BeCTHO, UTO X%KeJYOUHO-KUIWeTHbIL 
TpaKT BbICOKO YYBCTBHTeIeH K PalWMOaKTHBHOMY M3J1yueHHto. 

Metroguxka. WUccnefopanue mpopefeHo Ha 32 kollkax B YyCJIOBHAX 
OCTPbIX ONMbITOB, NOX BHYTPHBeHHbIM YpeTaHOBbIM Hapkosom. Jia pa3qpaxkeHua 
CJIM3HCTOH U3 TOHKOFO KMIWJe4HHKa BbIJeAICA yYacTOK JWIMHOM 4—6 cm, c co- 
XpaHeHHeM MMTAaIouHx cocyoB u HepBosB. IlomyyeHHbI OTpesoK KHIMKM pacce- 
KaJICA B]OJIb, BbIBOPauHBaJICA CJIM3HCTOH HapyxXKy, CkKabipasicA monolam u 
CIIMBaJICA 110 Kpaio, TaK UTO B pesyJIbTaTe NMoOMyyasicA Clemo MeWIOK, BCA Ha- 
pyXHasd MOBepXHOCTb KOTOPO"O CocTOAJa H3 CIM3UCTON. Pasaparkennve CM3HCTON 
IPOH3BOAUOCb OPOWeHHeM pacTBopaMu alleTHxomHHa, KCl, NaH,PO,, cnupra 
pasHbIX KOHWeHTpawun. Uepes 30—60 cek. nocse KaxKAOro pa3sipaxkenua cun- 
3HCTAA OpOWlalacb TeMJIbIM PU3SHOJIOPMYeCKUM PaCTBOPOM JIA CMbIBAHUA OCTAaT- 
KOB XHMMYeCKOrO BenlecTBa. JleHcTBHe HOHM3UPYIOWLerO H3JIYYeHHA UCCeTOBa- 
JOCb pH MOMOMM TvocKoro annmuKaTopa c P*®, npuklabBaBileroca K CH3H- 
cro. AKTHBHaa MOBePXHOCTb alIMKaTopa coctaBsasia 4 cm, 03a He MpeBbl- 
mata 2 r. B cBa3H C TeM, 4TO, KaK M3BeCTHO, MAKCHMaJIbHad MpoHuKalosad 
CMOCOOHOCTh MATKUX B-sty4elt poctbopa B TKaHAX He MpeBbiuaer 8 MM, a B Hallux 
ONbITaX PaMOaKTHBHOe BelleCTBO ObIIO OTJaeHO OT MOBepXHOCTH TKaHH Ha 
1—2 mm (lemopaHoBol MpoKalKolt u BOsAYWHO MpocmoKoli), MOxKHO cuH- 
TaTb, YTO OOJYYeHHIO NOLBeprasicA TOMbKO BEPXHHH COM KUIMCUHOM CTeEHKH, T. e. 
ciM3uctad. Perucrpallua MOTOPHKH KMIIe4HUKa OCYINeCTBIAAaCb pH MOMOULM 
TOHKOCTeHHOrO pe3HHOBOrTO OaJIJIOHUNKa, 3aMOMHEHHOFO BOLO, BBOLUBINerocs 
B MOJIOCTb KHINKM (BCera HWKe TEX YUaCTKOB, KOTOPHIe HCHOMb30BaIHCh LIA 
pasipaxkeHMaA CIM3McTOH). B HeKOTOpbIX OMbITaX TaKHM 2%Ke O6pa30m_ perncrpu- 
poBalacb MOTOPHKa BTOporo, Meppysupyemoro yuacTKa KHIMeuHMKa, COXpaHsB- 
Nero C OPfaHH3MOM JIHUIb HeEPBHY!0 CBA3b. SanuCb MOTOPHKU Mpon3sBokMacb 
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MOCPeCACTBOM BOAHO-BOSLYMHOH Nepeqauu Ha Kancysy Mapes. Perucrpuposanocs 
Tak*Ke KPOBAHOE AaBJIeHHe B COHHOM apTepuu (PTYTHbIM MaHOMeTpoM)H [bIXaHne 
(Yepes TpaxeoTomMyecKy!O Katou.) 

PesyabTaTb onbTOB. B cBsa3u c TeM, 4TO 2%KUBOTHBIC mocry lau 
B OMIT B Pa3Hble CPOKH NOCe KOPMJICHHA, ABUT aTeJIbHad AKTHBHOCTb KMWIeCUHUKA 
B Pa3HbIX OMbITaxX Oblla pasJIMuHa, a HHOra BOOOMe OTcyTcTBOBala. Ucxonsa 
M3 STOFO, MbI NOCTaBHJIN MepBOM CBOeH 3aaueil BLIACHeCHHe BO3MOXKHOCTH BbI3ZOBAa 
MOTOPHKH B J0O0H HeEOOXOMHMbI MO xoAy ucceqoBaHHA MomeHtT. Hamu 6ni0 
OTMeYeHO, YTO TAKOFO pola BOSOYAXTaIOMLNM BMAHHeM Ha JBUTaTebHYIO aKTHB- 
HOCTb TOHKOFO KHWe4HUKa OOJaaeT WMTpatT HaTPHA Mp erO BHYTPHBeHHOM BBe- 
ReHuv. B OoMbUIHHCTBe OMbITOB Mocs BBeeHUA B BeHY JIMMOHHOKUCuIOro HaTpHa 
yepe 30— 60 cek. HayHHas0cb OypHoe CoKpamleHue y4uacTKa TOHKOFO KUWedHUKAa, 


Hamp numonnokicnald 6% 10 


Puc. 1. Bos6yxKeHHe MOTOPHKH TOHKOFO KHUIeCYHHKa MIpH BBeCHHM B BeHY JIMMOHHO- 

KHCIoro HaTpHaA. CBepXy BHH3: JBH2KCHHA yuacTKa KHUIKH, COXpaHsollero Cc OpraHH3- 

MOM KPOBCHOCHHI€ HM HEPBHbIe CBASH; JBHXKeHHA NephysupyemMoro yuacTKa KHIUKH, Co- 

XPaHsAIOMero C OPraHH3MOM TOJIbKO HePBHbIC CBA3H; KPOBAHOe aBsleHHe; bXxXaHHe; 
OTMeTKa Pa3parKeHHA; HYIeBaA JIMHUA; OTMeTKa BpemeHH | ceKk. 


C KOTOpOrO Mpou3sBoOLUacb 38anucb. B pale culyyaeB pu STOM HauMHasa COKPa- 
WlaTbCA HW Ta MeTIA, KOTOPaA COXpaHAIa C OPraHH3MOM TOJIbKO HepBHble CBASH 
(puc. 1). MexaHu3m 9Toro ABMIeHHA JIA Hac HesceH. B JlocrynHoH Ham JIMTEe- 
paType He yjalocb O6HapyKUTb yKa3aHHA Ha MOMOOHbIe (akThI, H XOTA OHM Camu 
Mo ceOe 3aCJIYKUBAIOT H3Y4eHHA, B JaHHOK paOoTe MbI He CTaBMJIM Nepey CoOoh 
TaKOH 3ajlaun. 

OJHOBpeMeHHO C BO36y2KeHVeEM MOTOPHKH IIPH BBeCHHH B BeHbI ILMTpata HarT- 
PHA B OOJbINMHCTBe CJIY4aeB MOXKHO ObIIO HaOOMaTb NaeHue KPOBAHOTO [aB- 
JIGHHA B COHHOM apTepuu, a WHOrfa — PBOTHBIN peduiekc. 

Uepes HeCKOJIbKO MMHYT MoCJe BBeELeHHA JIMMOHHOKUCJIOrO HaTpHA Ha Poue 
BbIPaKeHHOH JBUTaTeJIbHOM AKTHBHOCTH KMIJeYHNKa MPOMSBOAMJOCh pas{paxe- 
Hue CIM3HCTOH. OpomleHve CIM3HCTOH YKa3aHHbIMH XMMMYeCKMMH pa3paxkutTe- 
JIAMM B OOJIbIleH YaCTH OMbITOB BbI3bIBaIO TOPMOXKeHHe MOTOPHKM KMUINKH HW 
IIpeccOpHy!0 peakIUMI0 Ha KPOBSAHOM JaBseHuH. B OoJbIMMHCTBe CJIy4aeB peakILH 
CO CTOPOHbI KPOBAHOFO JaBJIeHHA WH MOTOPHKH BO3SHUKAaJIM OJHOBPeMeHHO, OHAKO 
HHOPLa IPOABANACh IMI OfHa M3 9TUX peaKkIHH. Tlocme OTMbIBaHHA OCTATKOB 
XHMHUeCKOLO pasApaxkuTea B pale clyyaeB JBU2KeHUA KMIIKH BOSOOHOBIAIHCH, 
HO MHOra MOTOPHKa NpeKpawlaslacb NOMHOCTHIO, H AIA ee BOZOOHOBIeEHUA Tpeoo- 
BallOCb MOBTOPpHOe BBeeHHe WHTpaTa HaTpHA. 

Tloka3aTesbCTBOM pecbsleKTOPHOH MpHpOAbl OMUCbIBAeMBIX ABJIEHHH  CJIY2KUT 
TOT (aKT, YTO TOPMO%KeHHe MOTOPHKUM MMesIO MeCTO Kak Ha NerTwle KMMIedHUKa, 
CoxpaHABIell COCyMUCTY10 CBA3b C OPraHH3MOM, TaK H Ha MeTse, H3OMMpOBaHHOH 
OT OOuero KPOBAHOFO pycsa H CBASAHHOM C OPraHH3MOM JIMINb HEPBHBIMM Mpo- 
powuuKamn (puc. 2). Kpome Toro, aHaJlorH4Hoe TOPMOXKeHHE MOTOPHKH Hab,io- 
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JlaJlOCb B KOHTPOJIbHbIX OMbITaX C pa3\paxKeHWeM TeMH 7Ke XHMMYCCKMMH Pasjipa- 
*KUTeIAMM COCYAOB epysupyemoro yyacTKa KHWeUHUKa C COXPaHeHHbIMH HepB- 
HbIMH CBaA3amMu. Ha puc. 3 mpekcTaBJleH TaKOH OMbIT, Pe pasqpakewHe cocy Jos 
ofHoro mepdysupyemoro y4acTKa KHIIKH BbISbIBaeT, TOPMO2KeHHE MOTOPUKH 


004MM p7.CT 


CHUSUCITIOA 


Puc. 2. TopMoxeHve MOTOPHKH TOHKOFO KHUWIeCYHHKa IPH OPOWeHHH CJIHSHCTOH 
pacTBOpoM alleTHXomHHa. O6o3Ha¥eHHA Te Xe, YTO Ha puc. | 


100 mm pT C7 


AANAAANAAANAAAAAAAAANANAAAAAARAAAAANNVAAAAAAAAAAAAAAAAAAAAARATLANANAAANAAIAAARAANINYAAAAAAANIAAAARANANANANAAANIARAAAANANKANY 


OPN ib 2 aS ORE Se ENS 


Neppy3 


Puc. 3. TopMoxeHHe MOTOPHKH TOHKOrO KHUICUHHKa MPH BBeCHHH B COCYADI 
nep(y3sHpyemMoro yuacTKa KHUWIKH pactBopa NaH2PO,. Ob6osHaueHna Te Ke, UTO 
Ha puc. | 


mm P77 


160 
120 
&0 


4) 


Annauka/nop Peva cnusucmyro, Cosa 2r 


VWI DDD DADPPDDDDDADADAD IY 


a mm 


Puc. 4. TopMoxkeHve MOTOPHKH TOHKOFO KHWeYHHKa Mp HaOXKeHHH alMuKaTopa 

c P®? Ha CJIM3HCTyIO BbIeeHHOrO yuacTKa KHWKH. CpepXy BHH3: KpoBsaHOe 

WaBeHHe; NBHXKCHHA KHUIKH; HYyJleBad JIMHHA; OTMeTKa * pas{paxkeHus; WbIXanne; 
OTMeTKa BpeMeHH | cek. 


BTOporo, TakxKe Mepdpysupyemoro yuyacrka. PediekTropublii Xapakrep 9Toro 
TOPMOXKeHHA ABJIACTCA HeCOMHCHHBIM. 

Tipu usy4ennn JelicrBua Ha CAM3MCTYIO MOHM3Mpylolero u3JIyYeHuA COXpa- 
HAJICH TOT Ke MOPALOK OMbITa — MPOWSBOMMICH 3allyCK MOTOPHKM WuTpaToM 


HaTPHA, Yepe3 HECKONbKO MHHYT Ha CJIM3UCTY!1O Hak Ja bIBaJICA allJIu4KaTop, pH 
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STOM PerHCTPHPOBaJIMCh H3MCHEHHA MOTOPHKH HM KpOBAHOrO JaBleHuA. Bpems 
ACMCTBUA allluKaTOpa, HeEOOXOANMOe AIA NOMyYeHUA TO3bI OOYYeHUA, 9KBH- 
BaNeHTHOH 2 r,COCTaBIAIO B Pa3HBIX OMNbITaX, B 3aBHCHMOCTH OT aKTHBHOCTH 
almuKaTopa, or 25 Jo 50 cex. [Ipu stom B psaye clyyaes yqasocb 3aperucrpupo- 
BaTb, 4TO yrKe TIPHMepHO B CepesHHe CpOKa MpeObiBaHuA alllIMKaTopa Ha 
CIIM3HCTOH, T. e. emule WO TOrO, KaK JOCTHTaach 3aaHHad o3a oOsyyeHusA, 
3aTOPMAKHBaJlaCh MOTOPHKAa HHKeexKallero yUacTKa KHMeUHHKa, TOUHO TaK Ke, 
Kak 9TO HMeJIO MeECTO I1@H JeHCTBHH Ha CJIH3MCTYIO XHMMYeCKHX pas {paxkuTeen. 
Tlocule CHATHA almIMKaTopa MOTOpHKa JH6O BoccTaHaBUBaach, JIM60 OCTaBa- 
WaCb 3aTOPMOXeHHOH. OTYeTJIMBEIX H3MCHCHHH KPOBAHOTO jaBJIeHHA He Ha- 
Ouroyalocb (puc. 4). 

KOHTPOJbHbIE ONBITLI C HaslOxKeHHeEM Ha CJIMB8HCTYyIO KyCKa IvleKcursiaca, 
paBHorO MO Becy almHKaTOpy, MOKasaJIH, UYTO MeXaHMyecKoe pa3qparxkeHne 
(TsxKeCTb) He BbISLIBAeT TOPMOXKCHHA MOTOPHKM KUHILIKH. 

TakuM 06pa30M, B OMbITaX ObIIM MOuyYeHbI (pakTbI, MOSBOJAIOWIHe CeaTb 
BbIBO, O TOM, YTO TIpH BO3eHCTBHH MOHM3HPylollero HW3JIyYeHHA Ha CJIM3H- 
cTy!O TOHKOrO KHIIeCYHHKa petpIeKTOPpHO TOPMO3HTCA MOTOPHKa KHIIKH Tak 
*Ke, KaK 9TO HaGlOqaeTCA pH elicTBHH XMMMYeCKUX pa3sqpaxKuTeJTel. ITO 
Be eestopsoe TOPMOXeHHe HMMeeT MeCTO y2Ke MpH o3ax OOJIYYCHHA, MeCHb- 
mux 2 Pr. 


Muctuty?T du3suosornu um. HV. I. Masnosa TiocTyMHJI0 
AKaJlemuH HaykK CCCP 5 11958 


WHTHPOBAHHASA JIMTEPATYPA 


1]]J. Il. ToxHuapos, O sBuctlepambHbIx pepmekcax c kHweuHHKa, 1945.2 YH. M. JI x a- 
K CoH, Bros. aKcn. Ono. u*meq., 27, B. 2, 81 (1949 
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Jlokrzanm Arkayemun nayx CCCP | 
1958. Tom 119, Ni 5 | 


PH3HOJIOIH 3 


r. T. CEMEHOBA 


BJIAAHHE CHJIbIl BE3YCJIOBHOTO PASPAKNTEJIA 
HA CIMHAJIbBHbIM MOTOPHBIN PE®JIEKC 


(IIpedcmaeaeno axademuxom K. M. Beixoeom 80 XII 1957) 


MoxkHo ykKa3aTb G6oJIbuioe YHCJIO paOoT, B KOTOPbIX B YCJIOBMAX OCTpore 
OMbITa HCC/IeLOBaJIOCb HJIM NOMYTHO OTMeYaJIOCb 3HaYeHHe CHVJIbI HHTePOMelNTHuB 
HOTO pa3paxkeHua JIA KOPpHIHpyiollero BIMAHHA ero Ha paOoTalolllyio CKe: 
gleTHy!0 MbIlwMy. Bosbumucrso apropos (* °,8,7°,11) ormeyasio onpelesleHHyi 
3aBHCHMOCTb Mex Ly CHJIOH NpHMeHABLMerocA pasqpaKeHuA HM eFO BJIMAHHEM Ha 
paOorarouly!0 MBIILLY, HeKOTOpble 2e aBTopbl (°) TaKOH 3aBHCHMOCTH He ee | 
*KuBasH. B OTHOWIeHHM XapakTepa BJIMAHMA Cpe Ha3BaHHbIX aBTOPOB TakKé 
HeT eMHoro MHeHuA. Ogun u3 HX (',°,*,2°,"4) ormedasIH ycuJieHHe pecbieKTOpHbIx 
BIMAHMH C YBeMYeHHeM CHJbl MHTepowelTHBHOrO pa3qpaxkenua, Apyrue 
(?,°,8) mpu cmaObix pa3paxKeHuAX ONMCHIBaJIN CTHMYJIMpyiollee BJIMAHHE, a BS 
CHJIbHBIX — TOPMO3HOe. 

Ilo Bonpocy 0 KOppHrupyIouleM BJIMAHHH SKCTePOMeNTHBHEIX pasapaxkennil 
Ha JleATeJIbHOCTb CKeJICTHIX MBILLULL B OOJIbIIHHCTBe paOoT BONpoc pelllaicaA B MMA} 
He oNpeeJieHuA BJIMAHMH, OLeCHHBaeMbIX CyObeKTHBHO KaK «IIPHATHbIe» Ji 
«HeMPHATHbIe» 10 OTHOWEHHIO K 3BYKaM, WH KaK «yCioKaHBalollve» WH «pas 
parkaiouue»— MO OTHOWeHHIO K WBeTaM HT. I. 

OueHky 3HaYeHHA CHJIbI 9KCTEPOLMENTHBHOFO paskpaKeHHA UPHBOAMT JMU: 
Mepe ('), KoTOpbI ycTaHOBHJI, 4TO CHJIbHbIe 3BYKH (FpoXOT JHTaBp, 3BY! 
MeAHBIX TpyO) Ha HEKOTOPbI CpOK NOBbIMAaIOT paOoTOcNocoOHOcTb YeOBeKa Ip 
(pusH4uecKoH paOore. | 

B mpeabiqyuleM Halliem CooOmjeHHuH (*) OblJIoO MOKa3aHo, YTO B YCJIOBHAX XPOHH- 
YeCKOPO OMbITa SKCTPeCHHOe PasApaxkenle, He3aBHCHMO OT TOPO, C KaKOTO NOJIA — 
9KCTePOMelTHBHOTO HJIM HHTepolenTHBHOrO — OHO TocTyMaeT B WeHTpaJIbHyKy 
HeEPBHY!O CHCTeMY, OKa3bIBaeT KOPpHrupyiolllee BIIMAHHE Ha TEKYIWLHM CIMHaJIb- 
HbIM MOTOPHBIM pedsIeKc; OCHOBHBIM KOPPHIHPYIOWHM BJIMAHVeM ObiIO BIMAHME 
TOPMO3Allee. 

IIpotomkasit usyyaTb BOMpoc oO B3aMOelicTBHH SKCTePOLeNTHBHBIX K 
MHTePOUeNTHBHbIX PeJIeKTOPHIX yr, B HacTOAUeH paOoTe MBI UcCseLoBaIN 
3HaveHHe Pa3JIMYHOH CHJIbI Oe3yCJIOBHOTO 9SKCTPeCHHOFO pasfpaxkuTesia Ha 
MOTOPHbIM CHMHAJIbHbIM PedJIeKC, BbISbIBAeMbIM PHTMHYeCKMMH pa3paxkenvaMy 
QJIEKTPHYeCKUM TOKOM KOHeYHOCTH CoOaKH. 

Kak HB peqbiqyuet padote (7), Mbl OCOOeCHHO BHUMATEJIbHO CulequIH 3a TeM, 
HeT JIM IPHHUMNHaJIbHOH paSHHIbl MexKy BJIMAHHeEM 9KCTePOllenTHBHOrO 
HHTe€PpOWeNTHBHOTO paskpaxkuTeeH Mpu W3MeHeHHM MX CHUB. 

HccueqoBanve Oplio MpoBeyleHo Ha NATH CoOaKax. Bcem uM mpexBapHTeJbHO 
ObIIM HaJIO%Keubl Re yOUHble UCTyVIbI. 

B kavecTBe HHTepOlenTHBHOH 30HbI Obl Uu30paHbl MeX aHOpellelTopbl 
*eNly{Ka. B Ka¥ecTBe SKCTepOWelTHBHOFO MOA — pellenTopbl KOH. 

IlepBbie paspaxkasiucb pa3yBaHWeM TOHKOCTeHHOFO pe3HHOBOrO GaJJiona, 
BBeAeCHHOrO Yepes ucTyJy MpeBapuTeNbHO MpoMbIToro xXesyAKa. Broppie 
PasMpaxkKaJIMCb SJIEKTPHYeCKHM TOKOM, MIPHJIO%KeHHbIM K KO%Ke OoKa, yxXa UJ 
nepeueH HOF %KMBOTHOYO. 

OTH pasipaxkuTetH Obi H36panbl MOTOMY, YTO CHa UX HavGouee WerKO Jo- 
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supyema. JlaBi1enue B XKeJlyAKe CO3aBaJloCb BeCbMa OBICTPbIM CaBJIMNBanveM 
PpeSHHOBOH KaMepbl. BpicrpoTa HaHeceHud pa3paxkeHund Meer OovJbilloe 3Haue- 
HHe, Tak Kak IPH Me/WICEHHOM Pa3AyBaHHN NOJOCTH pasBMBaeTCA aylanTalua, 
NpPeNATCTBYIOUlaH BOSHAKHOBeHHIO BosOyxKeHuA. Besmunna aBslenua peru- 
CTPHpoBaslacb PTYTHbIM MaHOMeTpoM. 

Jit ompeseseHnuA CHJIbl SKCTPeHHOrO KOXHOFO paslpaxkenusn H3MepAJIOCb 
HallpAxKeHHe 9/IeEKTPHYeCKOFO TOKa. 

PHTMH4eCKoe ABH2KeCHHe KOHCYHOCTH BbISbIBAJIOCb MepeMeHHbIM TOKOM. ToK 
Opavica OT ToposcKoli cerH M CHM XKAJICA C MOMOLIbIO ABYX peocTaToB, CoeAMHeH- 
HbIX NOTeHUMOMeTpHuecKH. PuTMHMyecKand Mofata’ero Ha KOHeYHOCTb CO3aBa- 
Jiacb C MOMOWbIO MpepHlBaTesia. Putm pa3sqpaxenul Opa 12 umn/mun. 

Kaxkgplii pas ombiT HauHHaJicd C oMpeseeHuA MoporoBoro Halps2xKeHHA, 
BHISHIBalOMero pe*PJeKTOPHbIH MObeEM KOHEYHOCTH; Mocse STOO TOK yBeJMUH- 
BaJICA IpHMepuo Ha 0,2—0,3 B, Ko ACHO BbIPayKeHHbIX H PaBHOMePHBIX COKpallle- 
HHH. J|BuxKeHHe KOHEYHOCTH perucTpHpoBasocb Mo cnoco6y TosnsKoBol (°) 
C MOMOULbIO pe3HHOBOH TPyOKH, 3allOJIHeHHOM PTYTbIO HW MPHCOeAHHEHHOL K pesn- 
HOBOM rapMOllIKe, HeCylleH NHCUHK, 3alMCbIBaIONIMi ABY2KeHHe KOHeYHOCTH Ha 
KHMorpade. 

OHOBpeMeHHO C MOMOLLbIO MHelMorpada, USroTOBJIeHHOrO 43 rotbpHpoBaH- 
HOH TpyOKH, CoeAMHeHHOH Tak2Ke C pe3HHOBOH TrapMOWIKOM, HecymleH nucUNK, 
Ha KHMorpate perHcTpHpoBaslocb AbIxXaHve. 

Bplid MpoBelleHbl Be CepHH OMbITOB. 

I cepua onutos. Mccneqopatocb BIMAHMe pas JIM4HOL CHJIbI SKCTpPeH- 
HOrO HHTepOlelTHBHOrO pasqpaxkenud. Ha one pHTMMYeCKHX NOJbEMOB KOHEU- 
HOCTH, BbISbIBaeMBbIX 3JIEKTPHYECKHM TOKOM, IpHJIOXKEHHHIM K CTONe 3aHel KOHEU- 
HOCTH, BHe3allHO pa3jlyBaJICA KeJyOK; MPH 3TOM B pasHbIX Mpobax pa3sqyBaHue 
MpOW3BOAMJIOCb C pa3JIMUHOH CHVION. 

UiccleqoBaHuA MoKa3aJiH, 4TO MOporoBble BeJIHYHHbI MHTepollenTHBHOrO 
pa3paxkeHua KoJeOJHOTCA OT ONbITAa K onbITY. Ho nanOoulee YacTOH NoporoBok Be- 
JIMYMHOK ABJIAIOCb JaBJeHHe OKOIO 25—30mm pr. cr. IIpu pasqpaxkenun MexanHo- 
pellenToposB JlaBsleHHem 26—30MM PT. CT. BbICOTa PHTMHYeCKOLO NOAbeMa KOHEYHO- 
CTH HJIM COBCeM He MeHAJIaCb, HIM MeHAJIaCb BeCbMa He3HauuTebHO (pre. 1A,/). 
JjabHeiliee yBesIMueHHe BHYTPHNOJOCTHOrO aBJIeHHA BeJlO K yCHJle- 
HH1O BJIMAHHA MHTePOWeNTHBHOTO paspaxKeHuA Ha MOTOPHLIM CMMHAJbHbIN pe- 
dbaexc. IIpu paspaxkenuu Be custo 40—45 mm Bananue B 90% culydaeB OblJI0 
BeCbMa OTYeTJIHBO. OObIUHO 3TO ObINIO YrHeTeHHe PHTMHYECKUX MOAbEMOB KOHEU- 
HocTH, JIBYuxKeHHA YaCTO CHHMAJIMCb MOJIHOCTbIO HM BOCCTaHaBJINBaJIMCb MHOrya 
CNYCTA HeKOTOPbI CpoK mMocJIe NpeKpallleHHA HHTeEpOMeNTHBHOrO pa3spakKenuA 
(puc. 1A, JJ). 

IIpu eute 6osee CHIbHOM pa3~paxkeHuH MexaHopelleniTopos (50 MM pt. cr.) 
BJIMAHHe Ha TeKYU[MH MOTOPHbIM CMHaJIbHbIM pecbeKc ObIJIO elle Oovlee BbIpa- 
XKeCHHBIM, IIPH¥eM TaBHbIM OOpa30M 3a CUeT YJWIMHEHHA CpoKa MocJieselicTBuA 
(puc. 1, ///). B HekoTopbix ombiTax ABHxKeHUA KOHCYHOCTH MocJe NpekpallleHuA 
CHJIbHOTO, ,AHTePOMeNTHBHOTO Ppa3skpaxKeHHA, HeECMOTPA Ha MpoMosKalouleeca 
PHTMMYeCKoe pasfparxkenve, He BOCCTaHaBJIMBaJIMCb BOBCe (pa3parKenve Mpo- 
Jow2Kawocb 2,5 Muu.), B cBaA3H C 9THM [JIA BOCCTAHOBJICHHA CIMHAJbHOFO MOTOP- 
HOrO pecbieKkca MpPHXOMMJOCb YCHJMBaTb pa3s{parKalOulMH KOHeYHOCTb TOK 
(puc. 1A,/V). 

Cnelkyer OTMeTHTb, 4TO Mp pa3sf\paxeHHH MeXaHoOpellelITOpoB *KedylKa 
yjaByieHHeM B OO MM Y XKMBOTHOTO HHOra NOABJAIACh OTPbiz# Ka HV, M0-BUJM- 
MOMY, IIO3bIBbI K PBOTE. 

TIpu jampueliimem yBeauuenud japnenua no 60—80 Mm pr. cr. Ha (pone 
TOPMOXKEHUA CUMHAJIbHOFO MOTOPHOrO pehleKca HaOMOMaIMCb OTMeJbHbIe NOMb- 
eMbI KOHCUHOCTH, 4aCTO He CoOBMaaBluve C PHTMOM pa3{paxKeHHA, BOSHHKaJIO 
oOllee JBUuraTesbHOe GecMoKOHCTBO, HHOra 3akaHYMBalolleecA PBOTHbIMH JBH- 
*kenuamu (puc. 1A, V). ' 

Il cepua onstos. WUccieqoBaloch BIMAHHe Pa3sIMYHOM CHJIbI 9K- 
CTpeHHOrO SKCTepOlenTHBHOTO pasApaxKeHHnaA. 
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Kak OpIsIo yxKe CKa3aHo, B KayectBe SKCTEPOLENTHBHOTO pasApaxuTeJA Obl} 
u3OpaH IJIeKTPHYecKuli TOK, MPUKsMalIBaeMbIli K rlepesHneli vane, OoKy WJM yxy 
*KHBOTHOFO. Kak Mf JIS BbISbIBAHHA PHTMMYVECKOFO ABH KEHUA 3a\Heli KOHEUHOCTH, 
TOK OpavicaA MepeMeHHbIi, OT TopowcKol CeTH HM CHHXKAICA C MOMOIIbIO peocta- 
TOB, BKJIOYCHHBIX NOTeHWMOMeTpHyecKH. B HayaJe oMbiTa OTBICKMBaJICA Nopor 
9TOPO SKCTPeHHOFO SKCTePOMeNTHBHOrO paslpaxXKeHHA, T. €. HallpsAKeuHe ToKa, 


Ak ull A 
cal igyy Mein 


an IO KGS 50 


pe Bae a a a CO 


‘ll Why 


Hh 


— heft So Sesetheee oy ES FPL, Sa ee 
76 OF TH.126 16.246 Tn. 356 
4 SKM adem oe SH Seta 


i Addit Pe Peet ititiripiipt yy 
Sp eeceeeues seeseeseuuueuuuum 

Puce. 1. Bansanue MHTepOWenTHBHBIX (A) nH sKCTepoteNnTHBHBIX (5) pasapaxennit pa3MuHO!i 
CHJIbI Ha TeKYUIMM COMHaJIbHbIIt MOTOPHBIM pediekc. Csepxy Buna: peiekTopHbe WBHKeHHA, 


KOHC4HOCTH, AbIXaHve, OTMeTKAa HHTepOWenTHBHOrO (9kcTepolentuB Horo) Ppa3lpaxeHHA, OTMeTKA 
PHTMHYeCKOrO pa3spaxkeHHA, OTMeTKA Bpemeoun. 1—V — ecm. B TeKcTe 


pH KOTOpoM co6aka NodHUMasa pas |pakaeMYl0 KOHEYHOCTb WIM BCTPAXuBasa 
OJIOBY, CIM SJIeKTPON Obl Ha yXe, HH 1OBOpayuBala TOJOBY B CTOpoHy pas- 
Apazkaemoro Ooka. [lopor auekrpuyeckoro PasApaxkenuxA, onpeessempili no 
oTHM IPH3HaKaM, Ha pasJIM4YHbIX yYacTKax Tesla KUBOTHOLO OBL II pHOJH3HTeIbHO 
olutakos. Ho Kose6anua nopora y Pa3JIMYHbIX XKMBOTHBIX HW OT ONbITa K OMBbITY 
ObIIH JOBOJbHO 3HAUHTeVIbHBI (ot 0,8 yo 2,0 B). 
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OnpitpI MOKA3aJIM, YTO 9KCTPCHHOE SKCTEPOLeNTHBHOe pas{parKenne, a HMeH- 
HO TOK MOPOroBOH CHVJIbIl, MPHJIOXKeHHbIH K KOXKe coOaku, MOUTH He BUUAeT Ha 
TeKYIMMH MOTOPHBIM CNMHaJIbHBIM pedsekc. JIMub uHOra Np 3TOM BosselicTBHU 
PHTMH4eCKHe ABUXKeEHUA 3aHeH KOHEYHOCTH [eNaJIMCb HeCKOJbKO HepaBHOMep- 
HbIMH (pune. 15,/). 

YBeMYeHHe HallpsxKeHUA TOKa, yNoTpe6isemoro B KayecTBe 9KCTepollen- 
THBHOFO SKCTpeHHOrO pasApaxkuTesa, Ha 0,2—O0,3 B BbIIe Nopora oKa3bIBaJIo 
yKe COBEPuUleHHO YeTKoe BMAHHE Ha TEKYUMH MOTOPHBI CIMHAJIbHbIM pecbseKc 
B 92% cuyuaes. Tak 2Ke KaK H MPH MHTepOlenTHBHOM pa3parxKenun, B nosaB- 
JIAIOWLEM UCJe Cy4aeB 9TO ObIIO TOPMO3HOe BNAHHe (puc. 15, IJ). 

YBesM4eHHe HalpAxKeHUA TOKa, pa3lpaxKatowlero mepesnioIo samy, yxo 
WJM Ook, elle Ha 0,3 B Jemaso TOpMO3HOH adceKT ele Gosee YeTKUM UI pacTsa- 
HyTbIM (puc. 15, JJ). 

JlatbHeliitee yBeJMYeHHe TOKa BBISbIBAaJIO ABHOe OovleBoe pa3paxkenve 
M OOULyIO ABuraTebHy!O peakiui (puc. 15,/V). TMogbempt Koneunocru mpy 
9TOM IlepecTaBaJIH CoBMayaTb C PHTMOM pa3jipaxkKenns. 

CuelyeT OTMeTHTb, UTO KaK MPH 9KCTEPOMeNTHBHOM, TaK M Mp MHTepoliel- 
THBHOM 9KCTpeHHOM pa3ApaxKeHHH B HeEKOTOPOM UuCuJle CJTy4YaeB MOXKHO OBIIO 
HaOOaTb He TOPMOSAlilee, a CTHMYJIMpyiollee UH ByxtbasHoe BJMAHHE 
SKCTPeHHOPO pasfpaxKuTeJA Ha TeKYULYIO MOTOPHY!IO CIHHaJIbHYIO peaKkILM10. 
IIpoujenT ux ObIJI OUeHb HeBeJIMK — CTHMYJIMpyromlMi addekt Oni B 4—7% 
clyuaeB, AByxda3upiii — B 9—13%. Kakolt-1m60 3aBMCHMOCTH NOABJIeHHA UX 
OT CHJIbl pa3ApaxKeHHA OTMeTHTb He YJ{aJlOCb: OHM NOABJIAJIMCh MpH BCex 
cuylaX pa3paxKeHHs. 

JpixaHHe HeCKOJIbKO MeHAJIOCb IpexKJle BCero IPH BKJIOUeHHH PHTMUYeECKOTO 
pa3paxKeHHA, BbISbIBalOWero MOJbeEM KOHECUHOCTH, UTC MOXKHO OTMETHTb Ha BCeX 
KpHBbIX. B OoJIbIIMHCTBe CJly¥aeB OHO yUalllalocb WM CTaHOBHJIOCcb JMCKoopyH- 
HupoBaHHbM (puc. 1A, J, V). pu stom HepeqKo B TakT pa3paxKeHusm NoABJA- 
JIMCb BOJIHbI C pe3KHM MOJbeEMOM B MOMeHT pasdpaxenusa (puc.1A,V; puc. 15, 
IV). Hanecenve 9kcTpeHHOro pa3ApaxKeHuA TakKe MeHAJIO AbIxXaHve. OOni4Ho 
BbISBaHHaA PHTMMYeCKHM pa3ApaxKeHHeM JMCKOOpAMHAMNA UcuesaJla, Mpouc- 
XoJMWJla KaK Obl «HOPMAaJIM3allHA» [bIXAHHA, BHOBb HapyllaBluasdcA MO NpeKpalile- 
HMM 9KCTpeHHOTO pa3Apaxkeuna. Uactota AblXaTeJIbHbIX JBH2KeHHH B MOMeHT 
9KCTPeHHOPO pa3paxKeHuA B OMHUX CyUaAX YBeJMUMBaJlacbh, B ApyrHX YMeHb- 
maJlacb. 

Takum o6pa3om, MoJIyueHHbIH MaTepHaJl NOSBOJIAeT CUMTAaTb, YTO yCHJIeHHe 
KaK HMHTepOlleNTHBHOLO, TaK HW 9KCTeEPOMeNTHBHOFO pas\parxKeHHA BeeT K yCHJle- 
HHIO HX TOPMO3HOFO BJIMAHUA Ha TEKYWIMH CNMHAJIbHbIM MOTOPHBIM pedsleKc HM YTO 
He MMeeTCA MpMHUMMMasbHOH pa3HHUbl AeHCTBMA MpH MSMeHeHHM UX CHIBI. 


MuctuTyT HOpMasibHOH u Tlocrymu10 
MaTOMOrHyeckoH u3HoJIorHu NG Bit Weer 
Axajemuu Me/\MUMHCKUX HayK CCCP 
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Jloxnann Akagemuun nayr CCCP 
1958. Tom 119, Ne 5 


MAPA3HTOJ/JIOLH fA 


B. E. KAPYJIHH u A. A. TUEJIKHHA 


TEMJIOK POBHDIE )KUBOTHBIE—HOCHTEJIN BOSBYJIMTEJIA 
Q-JIMXOPAAKK 


(IIpedcmaeaexo axademukom E. H. Taseacecxum 8 II 1958) 


B mupopoi sMTeparype HakomuieH Oombulol MaTepHasl O reorpadH4ecKOM © 


pacmpocrpaHeHHH Hu 9MMeMMONOruN Q-HMxXOpalKH. OWHAKO MHOrHe aBTOPbI, Kak 
OTeueCTBEHHble, TAK HM 3apyOexKHble, YaCTO HEJOOMECHHBAIOT POJIb WHKUX TEMNJO- 
KPOBHBIX 2XHBOTHbIX B MPHPOMHbIX OYarax STOTO 300HO3a. Buhl WMKUX TeMJIO- 
KPOBHbIX 2KMBOTHBIX — HOcuTemel BosOynauTena Q-nuxopayKu Rickettsia bur- 
neti — BbIABJIeHbI HenomHO. Bos6yquTeIb OOHapyxeH y OaHaMKyT (Isoodon 
torosus) B Ascrpamuu (°), KpoJHKOB MH CcafoBbIxX coHb (Eliomys quercinus) 
B Mcnanun (°), mecuanox (Meriones schawi), kpolMKoB, JIeCHBIX MbIleH (Apode- 
mus sylvaticus) u OapOapuiickol nomocatow mMpimiu (Lemniscomus barbarus) 
B Mapoxko (?,*). B Coperckom Corose wiraMMpr R. burneti BbIqeIeHbI OT OOJIbINON 
mecuaHKH, TOHKOMamoro cyciuKa, OObIKHOBeHHOrO XOMAKa, XOMAKa OBepc- 
MaHHa, BOJAHOM KPbICbl, MOJI@EBKH-9KOHOMKH, CHOMpCKOH KpacHOH MOJIeBKH, 
CTeNHOM MecTPpYWIKH HM MomeBoro BOopoOba. Cepomornyuecku (PCK) ycranossena 
3apaxKeCHHOCTb CTeNHOFO CypKa, OosbIOrO TyWIKaHUMKa HM JacKkH (7,”). 

B 1956 r. skcnequuua Orgena napasutonorun Mucturyta smuyemuoulorun 
M MMKpoOnoviornu um. H. ®. Tamanex AMH CCCP mpoyomKasa pahHee HauaToe 
M3y4eHHe MPHPOAHbIX OUATOB PHKKeTCHO30B B CTeMHOK Mosoce Kasaxctrana — 
AxmouMHcKoHt wu KokuerapcKoi o6slacrax. 

J\ia BbIaBseHua HocuTeneH R. burneti cpequ MHKUX XHBOTHbIX Y 2KMBbIX 
3BePbKOB H MITHIL CTeEPpHJIbHO OpasiM KPOBb H3 Cepia WIA NOcesyIouleH mocta- 
HOBKH peaKIUMH CBA3bIBaHHA KOMIIeMeHTa (PCK) co cnewucH4HbIMH aHTure- 
HaMH*. OHOBpeMeHHO Yy MVJICKOMHTAaOllux OpamH celeseHKY HM NMOUKH, a y 
NTH meyvenb. KoncepBupoBau 3TH OpraHbl B 50% HeliTpasIbHOM ruIMlepHHe LA 
MOCTaHOBKH OuoNpob Ha MOpCKHX CBHHKaXx. B 6uompo6ax 3BepbKH JIM MTHILbI 
OfHOrO BUa OODeAMHAMIMCh B rpynne mo 2—15 ocoGet, u cycMeHsHeli U3 Ux 
OpraHoOB 3apaxkKasIM JBYX MOpcKHX CBHHOK. B Tex cmyuaax, KOra BCKpbITHe 
OTMeYaJlO Y 3BePbKOB MaTOJOrMuecKHe H3MeCHeCHUA BHYTPeCHHUX OpraHoB, Xapak- 
TepHble JWIA PHKKeTCHO3HHIX 3a00/leBaHHH, CTaBHJIHCb HHAMBUyasbHubie Ono- 
TIpoG6pl. 

3a Mepuog paborst c 20 V no 4 VIII Opimo0 uccneqopaHo 1026 3BeppKoB u 
NTH, OTHOCAMIMXCA K 38 BuyaM. IIpu 3ToM BHepBbIe cepoOrMyeCcKH YCTaHOBJIeHa 
3apaxKeHHOCTh BOsOyAuTeIeM Q-HxOpaqKH Masloro Cyc/IMKa, OeKU, CTeMHOL 
MMULYXM, CTeMHOH MBIMIOBKM, MTeHILOB PpO3OBOTO CKBOplla MH MTeHWOB GeperoBoli 
JiactoukH. IloarBepxeHa 3apaxKeHHOCTb CTelMHOro CcypKa, MOJIeEBKU-3KOHOMKH 
M CHOMpcKOH KpacHOl nomeBKH. JIA OCTaNbHbIX HMCCJI@OBaHHbIX BUOB Obl 
NOJYYeHbI OTPHUAaTeIbHble pesybTaTH! (Tad. 1). 

Y TemMMOKPOBHBIX XKHBOTHBIX PHKKeTCHO3HAA HHeKIMA Mpoxosusa He Gec- 
CIEMHO Wid HUX. Y MOMBUKHIX HW BHEIMHE AKTHBHbIX KMBOTHBIX, 3apPa?KeCHHbIX 
R. burneti, BHyrpeHuue opraubl, KaK MOKa3bIBaIOT BCKPbITHA, HMCIOT CYLLeCTBeH- 
HbI€ NWaToJorHyeckWe H3MeHeHHA. Tak, y MaJloro CyCIMKa, B Ma3Kax M3 Jler- 


* ee - 
PCK crapuuiucb ¢ aHTHreHoM, MpuroToBAcHHbIM B Orgene cpitHoro Tuba MU ApyruxX puK- 
keTcHoson WMucruryra smuyemuovioraa m MukpoOuosorun um. H. ®. Tamamea AMH CCCP. 
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KUX, NO4eK HM Cele3eHKHM KOTOPOrO HaliJeHbl pukKeTCHH, pesKo (B 2—3 pa3a) 
yBelHueHa CeJle3eHKa, OHA MOJHOKPOBHad H [pAOMaa, OTMeYeHa MeKOOUAarO- 
Bax IHEBMOHHA JlerKUx. Y CTemHOM MBIWeBKH, y KOTOpOh HaGmOLaIM pukKercnu 
B Ma3KaX M3 MOueK, Oblla TaKXKe Pe3KO yBelMUeHA CeeseHKa. PukKercnu O6Ha- 
PYy?KeHbI B MA3KaX M3 CeJle3eHKU HM MOYeK MOPCKOM CBHHKH, 3apaxKeHHO cycmeH- 
3HeH 3 OpraHoB CTeMHOM MbIMMOBKU. [umepemuto JerKUX MW yBeIHUeHHe ceeseH- 


Ta6auna 1 
Pes3yJIbTaTbI CepOMOrHyeCKHX HCCIeqOBaHHH c aHTHreHOM Q-auxoparKku 


ViccmeoBaHHe CbIBO- 
POTOK KPOBH *KHBOTHBIX Mccenopanne CbIBOPOTOK KpOBH GOMOMpOOHEIX 


B PCK MOPCKHX CBHHOK B PCK 
Buy yucmo uc- | HS HHX C H3 HUX Cc noMO*KUTeNMb- 
_ | mos0%KH- x 
Sen [seem | tee | ge ec ee 
poToK pesy wera YHCMIO 
TOM 6Honpo6 B THTpe 
Sciurus vulgaris 5 2 1 fe 202%% 
Marmota bobac 5 —- 3 1 { 4:20 
Citellus pygmaeus 26 dis: 44 it 4 1 220 
Sicista subtilis 6 2 4 1-20 
Allactaga jaculus 3 = g 4 il 120 
Clethrionomys rutilus 219 20 D 1:20 
Microtus oeconomus 1 == 115 17 1 1 2X 
Ochotona pusilla 2 4** 5 1 — 
Pastor roseus 2 — 5 4 4 1:20 
Riparia riparia 79 7 { 4:10 
Citellus fulvus 7 1 = 
Citellus major 4 4 sats 
Allactaga elater 4 4 a 
Alactagulus acontion 1 — 
Mus musculus 18 6 = 
Apodemus sylvaticus 139 16 = 
Cricetus cricetus 6 4 = 
Cricetus eversmanni 22 8 — 
Phodopus sungorus 5) 2 = 
Lagurus lagurus 27 4 == 
Arvicola terrestris p se: 
Microtus arvalis 71 AD — 
Stenocranius gregalis 134 8 — 
Ellobius talpinus 9 7 — 
Neomys fodiens B) 1 — 
Sorex araneus 38 4 = 
Anthropoides virgo 2 — 2 il _ 
Otis tarda 3 — 6 4 a 
Falco naumanni 4 — — — = 
Circus macrourus il — 
Upupa epops 2 1 — 
Coloeus monedula 4 = 
Carduelis carduelis 3 1 == 
Passer domesticus is) Zi — 
Alauda arvensis 1 1 = 
Parus major 7 1 — 
Oenanthe oenanthe 17 1 — 
Hirundo rustica 10 1 — 


+ B turpe 1:20: 
Eo tape sl: 
*** Hy3kue THTppr B PCK oObacHAIOTCA TeM, 4TO B WeIAX SKOHOMMM aHTHTeHa KOHeuHOe 


pasBeeHve CbIBOPOTKH OBOAHIM JHUIb WO 1: 20. 
KM HaOwlofanHw My cremHow nuuyxu. J[paxOnocrb uM yBemM¥eHHe CesIe3eHKH B 
2—3 pa3a M MesKOOYarOBad MHEBMOHHA JlePKUX 3aperHcTpHpoBaHb! y AByX M0- 
JICEBOK-9KOHOMOK HM OJHOH cHOMpCKOM KpacHOH MoseBKH. B Maskax u3 MOYeK 
nmoc1eqHeH Hau JeHbl OMMHOUNbIC PHKKETCHH, B Ma3Kax H3 CeJIe3eHKHM — KOJIOHHU 
pukkercuit*. Wtak, Quid 3BepbKOB,3apaxKeHHbIX PHKKETCHAMH, KaK MpaBHJO, 
* Bygopad mpHvakeKHOCTh PUKKeTCHH oOMpegeMANach MMUWb Moce PCK c coorsercTBy1o- 
HMMM aHTHTreHaMu. 
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XapaKTepHbI pe3KOe YBeIMYeHHe Ceme3eHKH, MOHOKpOBHe HM ApAOMOCTb e2| 
WM HalMuve B JIETKHX M@IKOOUarOBOH IMHeEBMOHHH. 

AnvasiM3 BAOBOrO COCTaBa TEMJIOKPOBHbIX 2XHBOTHbIX NOKA3bIBaeT, YTO gapa-) 
*KeHHbIMH R. burneti okasbIBaloTca H6O CTeMHbIe BHI (MaJIbIM CYCJIHK, CYpOK: 
cTemHOH, cTemHad MBIIMOBKa H CTelHad MMyxXa), HOO BHAbI, MpOHUKaloulMe? 
B CTelb MO HHTPa3OHaJIbHbIM BKJIOYeHHAM JlaHWiadTros (Gepera WH NOMMBI pek, 
crenmHble COCHOBbIe Oopbl) WH OOuTatouINe TaM (cHONpcKand KpacHas MoleBKa, 
MOJIEBKa-3KOHOMKa, OeKa). HeoOxoumMo Tak2Ke OTMCTHTD HU TOT (PakT, YTO HaXxO]- | 
KH 3aPaKeHHbIX 3BePbKOB CBA3AHbI C MeCTAaMH eCTeCTBEHHOH KOHILeHTpalluu 
KJlellleH (B OCHOBHOM HKCOOBbIX)— C «KJIeNLeBbIMH OUaraMH». 

Takum oOpa30M, HamMune Bo3s6yquTeIA Q-IMXOpaqKH Y TelJIOKPOBHbIX 
2KMBOTHBIX HaXOJHTCA B TeCHOH CBA3H c HHeKWMeH KJleukeH, KOTOPble Ha HAX 
lapa3UTupyior. 
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